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ENVIROMMENTAL PROTECTION
AGENCY

Respomse, Compensation,
Act ([CERCLA]) (42 U.S.C 8801 euaq.l.
response to th dmpmdbym

to the
wacontrolied releases of hazardous
men.m

-]

05(8YA) of CERCLA and Executive

Apcy(EPAlmudlheNamnlw
and Hazardous Sebstances Pollution

Contingency Plan (NCP), 40 CFR part
300, on July 18, 1962 (47 FR 31180}, with
later revisions on September 18, 1985 (50
FR 37%24), November 20. 1985 (50 FR
©7912), and March 8. 1990 (55 FR 8800)-
The NCP sets kxth guidelines and
procedures for responding to relesses or
potential release of hazardous
subetances, pollatants. or contaminants.

Section 105{8)A; of CERCLA (mow
section 105{(a)(8)(A)) requires EPA o
establish:

mnstadm:wp-bh:hnnht
wellsre or the eavironment * *

potestial for direct uman contact. [and] the
potestial for destructron of sensitive
ecosystems © " °.

To meet this requirement and belp set
priorities, EPA sdopled the Hazard
Ranking System {(HRS) as appendix A to
the NCP {47 FR 31100, July 16, 1982) The
HRS is a scoring system used to assess
the relative threat associated with -
actual or potential releases of hazardous

wammm-m

nac-:.lp-taﬂhbpq’sm
0 address the identification of actsal
and poteatial releases. (Each State can
um*hbhﬂ.ua&a&
picrity regardiess of its HRS score:

hﬂdmyﬁ-hbmh
Toxic Substances and Disease Registry
(s.ll? 40 CFR 3004A25(c)(3}).) Under

emergency actions, but did not enter
into the decision an whether 10 place 2
-:nhuwasmd&e

1988,
WA-MM

could be assessed:

This standasd is t» be applied within the
costext of the paxpose for the National
and e public those facilities and sites which
appear o werzant remedial actiens. * ¢ °
This standesd does net. however., require the
H-ilﬂn&.-hh“m
detailed visk asssuments, quantitative
m-l.*hnh-da
post of mmadial actions. The
-—humaﬂbu&
*.M.bﬁmi&ms
foasible using infermation frem '!I*y
assesuments and sile inspections *
Masting this standad does not require leng-
feria menitoring or an accarate determination
of the full natere snd extest of contamination
ot siles or the projected levels of exposre
ﬂn*hhh‘mﬁd

Smm(clz)l-ﬁsspeaﬁs that
the HRS the‘hman
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water and that this assessment should
take into account the potential migration
of any hazardous substance through -
surﬁace water to downstream sources of
dri water.
added two criteria for

evaluating sites ander section
105{a)}(8){A): Actual or potential
contamination of the ambient air and
threats through the human food chain-In
addition, CERCLA section 118, acded by
SARA, requires EPA to give a xna

priority to facilities where the of
hazardous substances hes resslted in
l;d:: closing of d:;lking water wells or

s contaminated a principal drinking
sater supply. Finally, CERCLA sectioa
123, added by SARA, requires revisions
to the HRS to address facilities that
contain substantial volumes of wastes
specified in section 3001(b)(3XA)(i) of
the Solid Waste Disposal Act,
commonly referred to as the Resource
Conservation and Act
(RCRA). These wastes include fly lsb
wastes, bottom ash wastes, slag wastes,
and flue gas emission control westes
generated primarily from the
combustion of coal or other fossil faels.
Specifically, section 125 requires EPA to
revige the HRS to assure the appropriate
consideration of each of the following
site-specific characteristics of such
facilities:

¢ The quanhty. toxicity, and

. concentrations of :
constituents that are presen! in such
waste and a comparison with other
wastes; .

« The extent of, and potentia! for,
release of such hazardous constituents
into the environment; and

« The degree of risk to human health
and the environment posed by such
constituents.

EPA published an advance notice of
preposed rulemaking (ANPRM) on April
9, 1887 (52 FR 11513}, announcing its
intention to revise the HRSand -
requesting comments on a number of
issnes. After a compreheasive review of
the original HRS, including
consideration cf alternative models and’

“cience Acviscry Board review, EPA
‘published a notice of propeosed
rulemaking (NPRM] for HRS revisions
on December 23, 1988 {53 FR 51962). The
NPRM contains a detailed preamble,
which skould be corsulted for a more
exlensive discussion of CERCLA, SARA.,
the HRS., and the proposed changes to
the HRS.

Today. EPA is publishing the revised
‘HRS, which will supersede the HRS
previously in effect as appendix A to the
NCP. CERCLA section 105(c){1) states
that the revised HRS shall be applied to
any site newly listed on the NPL after its
effective date; as specified in section

105{c)(3), sites scored wi'h the original
HRS prior to that effective date need not
te reevalvated.

Thke HRS is a scoring system based on
factors grouped into three factor
categories. The factor categories are
multiplied and then normalized to 100
&mn:shobumapt&wnym(c.g..

e ground water migration pathway
score). The final HRS score is obtained
by combining the pathway scoces using

method. The
proposed HRS revised every factor to
some extent. A few factors were
rephwd.nndaevenlmfactmwere

1) Consideration of potentxal as well
as actual releases to air;

_(2) Addition of mobility factors;

"(3) Addition of dilution and distance
weightings for the water migration
pathways and modification of distarce

ighting in the air migration pathway;

{4) Revisions to the toxicity factor:

(5) Additions to the list of covered
sensitive environments;

{6) Addition of human food chain and
recreation threats to the surface water
migration pathway;

{7) Revision of the hazardous waste
quantity factor to allow a tiered

a ch;

{8) Addition of health-based
benchmarks for evaluating population
factors and ecolcgical-based

‘benchmarks for evaluating s sensitive

environments;

(9)- Addition of factors for eva.uatms
the maximally exposed individuak and

(10) Inclusion of a new onsite
exposure pathwa;

EPA oondncted a field test of the
proposed HRS to assess the feasibility
of implementing the proposed HRS
factors, to detemxine resources required
for specific tasks, to assess the ’

~ availability of information needed for

evaluation of sites, and to identify
difficulties with the use of the proposed
revisions. To meet the objectives, site
inspections were performed at 29 sites
nationwide. The sites were selected
either because work was already
planned at the site or because the sites
had specific features EPA wanted to test
using the proposed revisions to the HRS.
The major resulis of the field test were
summarized on September 14, 1989 (54
FR 37949), when the field test report was
made available for publlc review and
comment.

IL Overview of the Final Rule

The rule being promulgated today
iacorporates substantial changes to
revisions proposed iz December 1986.
EPA has changed the rule for three
reasons: {1) To respond to the general

- problems idextified during

comment submitted by many -
commenters that the factor categories
and patinvays need to be consistent
wnhuchothu-(z)lnmondb

" specific recommendations made by

commenters; and (3) to respond to

ing the field test
and discuseed in the field test report.
Major changes affecting nraltiple
pathways inclede:

* Uncz of population factars

-(i.e..nohlmhsplaeedonmaxxmum

value)

* Revised criteria for establisking an
observed release:

¢ Capping of potentisl 10 release at a
value less than observed release;

~ Revision of the toxicity evaluation
to select carcinogenic and non-cancer

- chroric values in preference to acute
© toxicity values:

+ Elimination of Level Il
concentrations and extension of
weighting based on levels of exposure to
searest individual (well/intake; formerly
maximally exposed individuel) factors;

* Modification of the weights
assigred to Level I and Level I
conceatrations;

« Revisions to the benchmarks vsed
and methods for determining
exceedaace of benchmarks;

* Use of ranges to assign values for
potentielly exposed popnlations:

¢ Inclusion of factors
exposures of the nearest mdmdual in

“all pathways;

« Revisions to distance and dilution

" weights.in all pathways except groend

water migration; -
* Replacement of the use factors with
less heavily weighted resources factors;
* Evaluatior: of wetlands based on
size or surface water frontage; and

* Specific instructions for the
evaluation of radionuclides at
radioactive waste sites and sites with
radioactive and other hazardous
substances wastes.

The mzjor changes in the gronnd
water migration pathway include:

* Replacement of depth to aquifer/
kydraulic conductivity and sorptive
capacity factors with trave! time and

- depth to aquifer factors; and

* Revision of the mobility factor,
incleding consideration of distribution
coefficients.

- In the surface water migration

pathways, the major changes inciude:
¢ Elimiaation of the separate

recreational use threat; )

= _Addition of a ground water to -
surface water component:
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* lacerpassiion of diseccummistion
inte the weste chagacteristics factor
calagery sather thas the targets factor
catagery for the humen foed chain
dueat:

* Revisien to allow wee of additional
tiosns samples in establishing Level |
cencumirsiiens for the buman food chain
thesat; and

o Addilicn of ecosystem
wwhmh
smsilive eavisomments.

l'-.lh!hhhu

betweamn the in the original
HRS and in the fimal rule.
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. Figurel

Ground Water Mlgratlon Pathway
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Figure 2

Surface Water Migration Pathway

ORIGINAL HRS
Likellhood of Release X Waste Characteristics X Targets
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1-Year, 24-Hour Rainfall

Distance to Nearest Surface
Water

Physical State

Containment
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Figure 2

Surface Water Migration PathWay (continued)

FINALHRS
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Figure 3
. 1
Soil Exposure Pathway
FINAL HRS
- Resident Population Threat
| LikelodofExposmre X  Waste Characteristics X  Targets
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Teneeniad Seasii
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Atnactivesess/Accessibifity  Toicity Population Within 1 Mile
Area of Costamination Hazardous Waste Quantity Nearby Individaal
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Figuxe4 '
Air Migration Pathway
ORIGINALHRS
Likellbood of Release X Waste Characteristics X  Targets
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Environment
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Potential to Release ) Resources '
' Sensitive Environments

Gas .
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Gas Source Type

Gas Migration Potential
Particulate

Particnlate Containment

Particulate Soarce Type

Particulate Migration -
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dascription of Ghe commments and EPA’s
respenss o cach fssne reised in the

uuw-ﬂm
the time needed % score siles with the
HRS. increase the cest of listing sites.
and, thesefore. lmit the money available
for remedial actions. Most

accaracy

mdtdeovehuipnllﬂShd
marginal valee relative (o the amount of
--d-nqhvolnd.ndﬂnuh
I.shnlm'aq:dr
imexpensive method of assessing
relative risks associsted with sites.

Several comsmenters expressed
concern that the increased data
requirements of the proposed HRS
would affect the schedule of the entire

To assist ia screening sites, the site
assessment process is divided into two

1 S, and comprehensive evaluations
for all pathways at most sites. As sach,
the Agency believes these cost

with site assessments occurring on the
greater universe of CERCLA sites. The
amount of data collected during an SI
varies from site 1o site depending on the

complexily of the site and the numzber of
envirommeaty] media believed to be
contamisated Some Sis may be Emited
in scope if data are casy %0 obtain, while
others require mare resource
conmmitments. The mest important _
factors in determining costliness of an ST
axe (1) the passence or sbeence of
grownd waler monilosing wells in
siluations where waler is
aliacted. and (2) he mmber of affected
madia, which detesmings the mumber of
samples taken and analyzed. The
Agency beliswes the greater universe of
CERCILA sites will not requive the more
substantial resomrce commitments.

Pimally, EPA doss not agree that the
n_'-usd’iehllnbwﬂdthy
the Esting of siles. The site assessment

PUOCESS screens siles at each stage,
hﬁy“&‘cdm&ﬂ
requise evalualion for sceving. The
Ageacy belisves that it will be possible
0 score sites expeditiously with the
revissd HRS. -

The Agency believes the additional
data sequirements of the fimal rale will
make it mose accarstely reflect the
relative risks posed by siles, but also
that the HRS should be os simple o3
possible to make it sasier to implement
and te retzin its wefulness us a
screening device. This approach
Mbh“dm
who mcommended thet WPA simplify
the propossd HRS t» make it sasier snd
less expensive to implement. In
response 10 these comments, the rule
adopied today iaciudes & mumber of
changes from the proposed rule that
simplily the HRS. These B
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is nowbuedonthhyet(ﬂwﬂhthe
lowest hydraclic .
. Inthetheemaﬁmpa!h

fi.e,, ground water, mheewatet.and

air), the use factors in the proposed

rule—"land use” in the xir migration

pathway, “drinking water use” and

mhermterm"in.:aomﬂmter

mmpadnny “drinking water
te” and “other wateruse” inthe -

m}graﬁmm.Am&cwr
has been added to the soil exposure

pa A

« In the s0il exposare pathway, the
_requirement that children under seven
ve counted as a separate population bas
beendmpped.‘lb“mbﬂityl
.frequency of use™ factor has been
replaedbyadnﬂe “attractiveness/ .
accessibility” factor.

* In the surface water migration
palhway.the"mmﬁmmbu"
which required determining the
predmmh;:mnhnﬂn by
drainage sree, replaced by a
simpler factor, "-ilm which only

requires the predominant soil
. group in the drainage area into one of
foar categories.

. Intheuirnimhupadm:y the
maps used to assign values of
mmahummmﬁd(fmb

particulate mobility under potential to
rellene]hvebeenmphﬁed.

. hallpath\nys.potenmﬂyexp«ed
populations are assigned vaives based
on ranges rather than exact counts,
reducing docamentation requirements.

. surface water and ground
water migration pathways, Level Il
benchmarks have been dropped.

- pathways,

quantity values are based on ranges,

which will reduce documentation
requirernents. mcthodology and

explanstion for evaluating the

hazardous Waste quantity factar have

been simplified. -

» Coptainment tables have been

surface water migration psthways.

A number of the simplifications, such
as the changes 1o the travel time and
hazardous waste quantity factors, better
reflect the unceriainty of the cnderlying .
site data and, therefore, do not generally
afiect the accuracy of the HRS. In
addition, EPA notes that some revisions

that may appear to make the HRS more

complex actually make it more flexible.
For example, the hierarchy for -
determining hazardous waste quantity
allovss using data on the quantity of
hazardous constituents if they are
available or can be determined:;

adﬂiﬁon'ally.' data on th: guantity of
source

hazardous wastestreama,
vdmandm-mmbeued.

hierarchy
aﬂmnnﬁetobemedauhemost
precise level for which data are
reasonably available, but does not
require extensive data collection where
available data are less precise.

are evaluated in more then one pathway
are explained in & separate section of
ﬂ:eﬁnalnle(tz)ﬁoelinimtetbe

repetition of instructions. The proposed.

HRS incladed
material that, while useful, made the

HRS difficalt to read. Much of this

mtenalhubemmwnd

from the rule.
B HRS Structure Issves

Although the propased rule retained
the basic structure of the original HRS, a
number of commenters felt that the HRS
should provide results consistent with
the resul’s of a quantitative risk
mmuu.s:venlwmm
identified this issue , while
others identified specific upectsofthe
proposed rule that they believed to be
inconsistent with basic risk assessment -
principles. The commenters maintained

that if the HRS is to reflect relative risks-

to the extent feasible, as required by the
statute. its structure should be modified
to better reflect the methods employed
in qrantitative risk assesznents.
Commenters stressed the need for EPA
to follow the advice of the EPA Science
Man(SAB]uwdm
the SAB review of the HRS: '
Revisions 0 the HRS should begin with the

wndeslyirg logic, simplified t
- account for the very real difficulties of data
. collection.
sirnplified in the air, gt oand water, and -

This chainof logic * * * should leadtoa’
amaﬁonmvﬂdmmoedmenﬂech
an increased risk presented by a site.

In response to the structural issues
raised by commenters and to the
statutory mandate to reflect relative risk
to the extent feasible, EPA made a
number of changes to the inal rule.
‘These structural changes affect Bow
varioes factors are scored andhow
scores are combined. but do not involve
changes in the types or amount of data
required to scere a site with the HRS.
The Agency stresses that the limited
data generated at the SI stagé are
designed to support site screemng and

" are not intended to provide support for 3

quantitative risk assessment.

General structural changes. While the
final rule retsins the basic structure of
the proposed rule in that three factor
categories (likelihood of release, waste
characteristics. and targets) continue o
be muitiplied together to obtain pathway
scores, the structure has been changed
in certain respects to make the

underdying logic of the HRS more
consistent with risk assessment -

principles.
mmww»m
waste characteristics factor category
were to-make use of consistent scales
ard to multiply the hazardous waste
guantity snd toxicity {or, depending on
thepalhmyand threat, toxicity/

factor category, factors have been
modified so they are on linear scales.
These modifications make the fanctional
relationships between the HRS factors
more consistent with the toxicity and
exposuepanmetasmhatedinﬁsk
assessinents.

‘Where possible, the final rule assigns
s:mxhrmmmpoimnhe;‘:factor
categories across pathways.
likelihood of release (likelibiood of -
exposme)bdumbmeda

‘maximum value of 550; the waste
- characteristics factor category is

assigned a maXimum value of 200
{except for the human food chain and
envimnmhldlmtsoﬂheturhee

general targets should be a key
determinazt of site threat because the
data on which the factors are
based are relatively more reliable than
most other data available at the St
stage.
Likelihood of release. Except in the
air migration pathway, the propased rule
assigned the same maximum value to
observed release and potential to
release. In the final rale, an observed
reiease is assigned & value of 550 points
and potential to release has a maximum
value of 500 in all pathways. This
relative weighting of values reflects the
greater confidence (the association of
nsksmthurgeh)whenuporuuan

" ohserved release as

potential release. As a result of Jus
change in point valnes at the factor
category level, as well as the new
maximums for most pathways, the
values assigned to individual potential
to release factors have been adjusted.
Waste characteristics. The proposed
rule zssigned a maximum point value to
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ot e shies In

add wp 0 four erders of magnitude to
the waste charactaristics facter valees
before seduction to he scale values of 0
» 1908

Toxgets. The Enal rale includes two

nearest individus] (or intake or well)
factoss (Le. the maximally exposed
individual factors in the proposed rule}.
These faclors are now assigned values
based oa exposere 0 Leve! | and Level
[ comtaminstion (S0 and 45 points,
respectively). Poteatially exposed
searest individusls are assigned a
maxiumes of 20 points in all pathways.
EPA cheaged the ansigned values for
these factors o give more relative
weight 10 individuals that are exposed
%o documented contamination

C. Hamardous Waste Quantity
In the NPRIM, EPA proposed to change

the hassrdous waste quantity factor o
allow the we of four levels of dats .

volame of the source. or (d) the ares of
the sowrce. Each source at the site would

determine the area of & sowrce (or the
udohuvdmm].'ﬁ
is routinely doae in site i
Where better data sre

EPA steongly disageees with the claim
that the costs of e revised approach
scaring waste quaniily outweigh its

_ benefits. The ameust of hazardous

impertast

theeat the sils poses. At the same time,
EPA recogaines that cost is am isaportant
considizatien. Is tevising the hazardoes
waste quatlty facter. hewever, the
Aguacy believes Rt has established an
appeopeials balance between time and
ceet reguined fer scering this factor and

bazardoss
constuent quantity for the ether three
tiers, however, e eutive RCRA
wasieshioam is considered as is any
other wasiestroam.
Asu-me.B’Awﬂ‘

removal at a site, and the hazardous
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remhmgaﬂuthe cannot be
made.mAhsaubhhedminhnm
hazardous waste quantity factor values
in order to ensure that.the HRS score -

In this case, the assigned hazardous
waste quantity factor vaiue will be the
caurent hazardous waste quantity factor
valne {as desived in Table 2-6), or the
minimuem value, whichever is greatst.

“The peoposed rule assigned a a

minimnm hazardous waste quantity
facurvahleoﬁowhendahon :
ardous constituent quantity was not
echte.htheﬁmlnh.ﬁormm
puthways (i.e.. not the soil- exposure

_puthway), if the hazardous constituent -

quantity is not adequately determined,
and if eny target is subject to Level 1 or
1l contamination, the minimmon
ﬁlnrdousmteqmﬁtyﬁcmrvalnc
will be 100
*If the hazardous constituent quantity
for all sources is not adequately .
determined, and none of the targets are
subject to Level I or Il contamination,
thie miniitum factor value assigned for
_ hazerdous waste quantity depends on
wlwthcrdmchubeenamnl

" guantity factor value would have been
without consideration of the removal
action. i there has not been a removal
action, the minimum haxardous waste
quantity factor value will be 10. I there
has been a removal action and if 4
ﬁ«:tcnhedltl)caeawwuld
have been assigned withou
eunsidmﬁmufﬂ:emnl-acﬁon.a .
minimum hazardous waste quantity

- factor value of 100 will be ¥

- the hazardous waste quaatity factor
value was less than 100 prior to
cansideration of the removal action, a
minizum hazardous waste quantity
factor value of 10 will be assigned. This
. will ensure that the

Agency provides an
‘incentive for removal actions and that in -

waste quantity factor value score.
D. Taxicity

HRS substantially
chunged the basis for evaluating
toxicity. The major change was that
hazardous substance toxicity would be
based on carcinogenicity. chronic non-
cancer toxicity, and acute toxicity. For
each migration pathway and each

surface water threat except human food -

chain and recreation, toxicity was
combined with mobility or persistence
factors to select the hazardous :
substance with the highest combined
value for toxicity and the applicable
mobility or persistence factor. For the

.themvirolmentald:mtof&em&ee

water inigration pathway. -
about oo umathz
concern or opposition to usi
single most hazardous ata
site to score toxicity, staﬂnaﬂnﬂh
and onlikely dutmgnish the
to sites on
mummm C
sumcted:lh::tEPAdlaw by
et
waste quantity, or propoction
information, whenever such information
xsavaﬂablc.onccmenmm;lt
toxicity on a percen
Ly e

present at a site.

posedbyasite.itwouldbeprd‘mble
to evaluate the overall toxicity by -
considering all hazardous substances
present, based on some type of dose- (or

_ concentration-)

weighted toxicity

approach. EPA believes, however; that
this approach is not feasible because the
data requirements would be excessive.
Such an approach would be feasible
only when relative exposure levels of
multiple substances are knowa or can
reasonably be estimated; however, these
datambeobnmadonlybymduchng

2 comprebensive risk assessment.

: .menmmﬁmdaqunldbe

required to be confident that

comparable concentrations are being
used for the varions substances, and

that the multi-substance toxicity of the
contaminants is not, in fact, being
underestimated. Use of inadequate data
could result in underestimating or
overestiniating the toxicity of
substances.in a pathway.

ofﬂ:uennuvanlrulmdhypothchcd
sites. The analyses inctud
oompamombetweenthennglemost
toxic substance and the average toxicity
value for all substances, the average

" toxdcity. value for the 10 most tmuc

substances, and the concentration-
weighted average value of all
substances. These alternatives were
also tested using toxicity/mobility

valm'l'huenltsottheseanalym
showed that using a single substance =~ -
a ch usually resulted in an assigned
{either toxicity or toxicity/ -
mobihty)lhtmmthinmmmalin
the scaleof valuey of the alternatives
tested: for example, the single substance
approach would assign s value of 1.000
for toxicity whereas a the
toxicities would assign a value of 1,000
or 100, the next lower scale value. {The
final rule uses linesr scales to assign
.nhufonwddly.mhﬂi_ly.md'

emuqmﬂythcde&ultnlufot )
toodcity is now 100 rather than 3.) The
ofﬂledngbnbcmammac‘l:&e
use
butemclndudfa htitnlmablem
approa ucremg
upedallyg!va: general
cnavailability of information to support
alternatives. In making this judgment,
the Agency notes that the single
substance approach to evaluating the .
toxdcity factor was not identified in
SARA as a portion of the HRS requiring
farther examination, even though it had
been used in the original HRS and EPA

- had received criticism similar to the

abavemmwmtothemcmm
of SARA.
d?;venlmmmmted that
additive, synergistic, or antagonistic
effects among substances be considered
maeahgtonutywhmmml '
substances are found at a site. In
particular, one commenter suggested
increaging the scores for sites with a
large number of hazardous substances
to account for additive or synergistic

As noted in EPA’s 1988 Technical

Interactive effects have been .
documented for only a few substance
mixtures, and the Agency’s risk
assesgment guidelines for mixtures (51
o S,

t hvnty isa
theoretically sound concept, it is best
applied for assessing mixtures of similar
acting components that do not interact.
Thus, the Agency believes that
consideration of interactive effects in
evaluating toxicity in the HRS is not
feasible, nor is it necessary to allow use
oftheHRSuasu'eenmgmodel.The
Agency rejects the suggestion that
scores should simply be raised for sites
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with aumeress substances becasse this

The texicity of a ssbstance. as nesd in
the HRS. is an inhavent property. ofien

respanse teletionship)
Hdh..'lhmua-hha
intanded to svalaats. 1o the exient

cascinegenicity).

In respense. EPA believes that
because the HRS s & screening tool. it
should meintaia & conservative (ie..
protective) approach to evalsation of
poteniial cancer risks. EPA’s 1988
Asseszment (51 FR 34014, September 24,
1988} provide for smbstances m Class A

and Class B{bo*s Bl and B2} to be

regarded as m1i . _ble for
hemen risk sssessment In general.

Hazard Reaking System (mHRS) b its
ssbeequent comments on the HRS Geld
test report. DOE stated that it
considered the = ° * method of
handling redicouclides in the proposed
revised HRS 1o be a serious flaw in the
evalsation system.”

In the final rale. EPA has clarified and
significantly how radionuchides
are evaluated. Instead of using or

adapting the mHRS directly, however.
EPA modilied the propesed HRS o
account more fully for redionuclides

substances
as defined in section 101{M) of CERCLA
sad therefore may be addeessed under ~
CERCLA. Redigective substances
should be incladed in HES scoriag and
section 7 of the final rale is intendad to
facilitete that smalysis. R also should be
noted that two narrow calegories of
releases (either fromn “sucleer incidents™
or from sites desj ander the
Uranimm il Tailings Radiation Control
Act of 1978) are excladed from
CERCLA’s definition of the term
“relesse”™ (CERCLA section 101(22)). and
adxdma‘uﬂnﬂhemedums
thie HRS. :

The major changes to the HRS in the
evaluation of radiomsclides apply to_
establishing obeerved releases, to
factors in the weste characteristics
category. sad to determining the level of
actual contamination in the targets
factor catégory. The HRS components
that have been modified are briefly
described befow.
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criteria are divided into three groups:
ndlmdiduthtomrnnmllyorm
vhiquitous in the environment;

. manmade radionuclides that are not

pathway only). (See § 711} .
'l‘helnntdonsmmhdnr
for sources (and areas of obseyved
contamination) containing radionuctides
bas been modified to reflect the different
wits used to measure the amount of
radiation (curies, a measure of activity)

hnlthdmagﬁhmismlnaddiﬁm.
the hietarchy for evaluating the waste
quantity factor for sources (and aress of
observed contamination} containing
. radlionnclides is limited to Tiers A and
.-l'!.d'ﬁmg:lndnhnndmm

ume and source area, respectively,
mmgmﬁﬁ:ﬂdﬂhh
derive quantitative relationship to
_Tier A were unavailable. Thus, the
wasté quantity factor is based eitheron
radionuclide constiteent guantity (Tier
A) or radionuclide wastestream quantity

« . For sites i

waste quantity
is calculated based an the activi'y
conlent of the radionuclides or
radionuclide wastestreams asrociated
with each source. For sites with both
radionuclides and other hazardous
substances, hazardous waste quantity is
evaluated separately for the two types
of hazardous substance for each source,
andllunluumlhmmedm

: demred based on concepts of risk
equivalence between radionuclides and
. other hazardoos substances.’
in the proposed rule. cll 'udmnudlda
were automatically
maximum defanit value for dlc toxicity
factor. The final rule evaluates
radicnuclides individually on the basis
of human toxicity, across a range of
factar values based on the potential to
cause cancer {i.e., cancer slope factors).
Non-cancer effects are not considered
for radionuclides becaunse cancer is
generally the most significant toxic

-e&ct.heuponhdinth

ofmdopfadmmthctyped
decay; emitted

. as Mo for other hazardous

modified 50 that radionnclides are

processes i
swface water half-life, the scaring of the -

persistence factor is the same for.
radionnclides as for other hazardous

is similar for

radionuclides and the-methods for .
Benchmarks for evalusting radionuclide
contamination parallet those used for

standards for the sofl

F. Mobib‘ty/Pemr‘stenoe
rule added mobility

m th the groand water and air
mig-auon pathways and modified the
pmhunee factor in the surface water
migration pathway to consider a greater
number of potential degradation
mechanisms. '

The Agency received a large number
of comments critical of several aspects



Jaboratory
conditicas thet dilfer grestly from
conditins found is asture: few Geld
validetion studies heve been conducted
o provide a besis for extrapolating

the likelibood that a source at a site will
release 8 substance 10 the zir: the waste
chazacteristics mobility factor. together
with the hazardons waste quantity
bm.sl-a-ddnmd
release. To these differences,
the names of the bkelihood of release

rule are a result of that review. The gas
mobility factor is based on a simphified
release model and is determined by the
vapor pressure of the most toxic/mobile

m-ﬂn-ﬂmh
medism divectly or mmst have been

daposited ia the median.
mh#hwnh

criteria for establishing an cbeerved

reloase by chemical anslysis with

simpler cxiteria. In the final HRS. an

cheerved reloase is astablished whes a

hazardous substance that can be

release is established. Table 2-3 of the
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hm«mm&esuau
final role.)
Ii&mhwb .

requires that EPA give high-

db&uhwhdbdodng

pﬁh"w&hu

msq[ﬁu.'l'o sond to this

the rale added
hdngwmd

padlmy::mlddiﬁm.eoulqicﬂ-baed
maddedhen!uahe
 sensitive environments targets
su:ﬁamm.hﬁzmoadmle.
factors wese evaluated at

':ml'm-m-bmdwm '
been exceeded.

I actual contamination

.‘.tocbmine_whidﬂ_evelwuusedm

values..

u%d A’s ptw:a‘lh” wua
s EP. to give extra
‘weighting to sites where measared

concentrations exceed
One commenter who

wonld not be used. The other dissenting
. commenter suggested that EPA re-
evaluate the role of health-based'
benchmarks in the HRS because

discourage people from drinking water
contaminated above benchmark levels,
and!)ecannemlmhngﬁnsfacmrmﬂ

in discrimination.
magesl gy e doimaten.
based om actual and potential exposure

threat EPA also

to contamination across afl pathways
s threats, incleding those for which
benchmarks were not originally
because EPA believes that
this approach both improves the ability -
of the HRS to identify sites that pose the
greatest threat to buman health and the
environment and increases the internal
consistency of the HRS. {See §§ 25,
251,252,331,332,41231,41232,
41331,41332,4143.1, 42231,

appoudluinallpathlnynbouldbe
consistent. The Agency has cancluded

that the concemns by
eommtusontwmed

about uncertainties in the evalnation of
samples collected in air and soil and
about the lack of standards
and criteria on which to base soil or air

‘benchmarks that led the Agency not to

include benchmatks for those pathways
in the rule. In short, EPA
considered this point and

concluded that the consistent
application of benchmarks actoss all
pathways provides for the most
reasonable use of data given the
purpose of the HRS as a screening tool

mAmﬂyw:pecﬁc
criteria based on

ontlmedhanQ(SsFRmMamh
8, 1990). In the HIRS NPRM, EPA
proposed to use MCLs, maximum
contaminant fevel goals (MCLGs), and
smenhgmhﬁom(s&)basedon

- cancer slope factors as drinking water

benchmarks, and Food snd Drug
Admiristration (FDA) Action Levels 2s
benchanarks for the human food chain
to use
Ambient Water Quality Criteria

(AWQC) as ecol
benchmarks for the environmentatl
ﬂ:ruLEAmved 21 conments from

commenters supported the use of MCLs:
three did not. Two commenters

- opposed such use, and one suggested

that EPA consider the economic impact
of using the value of 0 (e, the MCLG
for a carcinogen) as a
benchmark. Two commenters suggested -
mduhgnhmsuudﬂnldngwmr
standards, and one snggested including
concenlrations based on RfDs. One
concemn that the
standards

sites that s cant
&mthhmanhthim e
commenters

. suggested that carcinogen
. weight of evidence should be used in

establishing SCs {e.g., the individual risk
levdebolowuﬁaClusA

mm(eg.mhhhmofhanrdous
substances volatilized from water; or

water} in & ishd ing water

benchmarks.

tablishi
- resuit of peblic comaments and these

several :

addition of benchmarks across all
pathways and the use of ARARs for
those benchmarks improves linkages
with the RI/FS process. That is, the HRS
bmdmnhwﬂlbe&meuedmst

frequently diaring Ri/FSs,
addmonalpointsptm:dedbyeqnalbng
or
xdznhfyingmrequimghllow-upm
the RI/FS. Second, the internal
consistency of the HRS is improved by
using benchmarks because '
concentrations measured at or above
benchmark levels are treated in a -
parallel manner across all pathways.
allowing more consistent and fuller use
of the relatively costly sampling data
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{e-g- water consumsption is assumed to
be twe liters per dry: body weight is
ssammad 0 be 70 kg

EPA received two commenis
compaents tghti
factors for each level. Oue commenter
supported Alternative 2 (ie., use of two
Jevels of cbeerved contaminstion and
one Jevel of potential contamination).
Another commenter suggested that
Level § and Level 1T] concentrations be

or threat) These theee tiers aye used to
sssign values to both the nearest
individeal (er well or intake) and the
population facters. As u resslt of EPA’s
*1*‘ Lﬂdl:lnd
- ]
H contamination hes been changad and
made cansistent acress pathways. For
example. Lyvel | sxe DOW
by afactor of 10 in all

- patineays. As in the proposed rule.
potantislly contaminated -

and nessest individeals {or wells or
intakes) are distance or dilution
waighied.

The preposed rvle sumaned the ratios’
of all hazaedonis snbstances to their-
individeal banchasarks s 2 meens of



FodpdmlV‘oL-Si.No.m[Friday.Deeembau.m.fWudk'quhm : 51549

programs. Three '
SCs fige carcinogens should be the 10-¢
individual cancer risk level. One
mmduw"hm-’

because it is the lower end of the cancer
risk range (Le., 107 to 16~ identified in
theNCPMnndbyoﬂ:u-DA :
regulatory programs.

ass@mgrelelmofllbdaneumthm
benchmabblenll!uadel‘auh
value. One suggested
unknowns to Level Il because
substances that are frequently released
or are known or suspected fo canse -
health problems are stedied before

those that are not. The other objected
because “the absence of dati is not
data™

Bmeﬂhhsdeadedbadopu

migration pathway, water and
other use and fishery use in the surface

" water migration pathway, and land use
: inlhealrmtimpa&wuy

crops-
because of variations in rates of uptake
o!hanrdonm&tthehnd

Partly in response
andinne&ltbtinplify&el'ﬂs.
EPAhsMu'hedﬂn
m“ in hﬁmute;:u.

tion in targets
The field tést indicated that collecting
data-on each of the use factors rvolved

with coneu-nslboutﬂ:evalueof&e
resource ind. thevefore, were partially
redundant with popaiation factors. To
avoid redundancy with human health
concems as evaluated through the
population factor, EPA has made major
changes in how uses are’
evaluated and scored in the final rule.

he.d:n&aﬁonp&wny thense

Bnm.flhem.
odsuhhmhwavduof

l‘hcmhcmrnhamd

example, water parks (soe § 333) A

. value of § is also assigned if the water in

the aguifer is nsable for drinking water,
but not used.

- l‘hcmﬁmhﬁedmkms

water threat of the surface water - o5
migration pathway assigns a value
ihmmhwubya
State for drinking water nse but not
used.wumblebutmtnndh

water body is used as a major or

water recreation area (see
$41.233) The fishery-use factor bas
been deleted to avoid double-counting
of fisheries. -

dmatedmuuﬁthmahalf
mile of a source (see § 6.3.3). The
distance of one-half mile for the
agricultural, silvicultoral, and '
ﬂ:edxsmmmbrﬂnm
lmplhun lhny w!ndneﬂecuhe

beyond this distance are not considered
in this pathway.



SESBP mmlvas.mm;lmday.mmumlw.d‘w

o8 welers in some areas of
couniry.

EPA has redefined critica) i

2 was to include shaliich beds, sed kas

limited the arees o these wsed for
atense or conceniseted spawning by s

ﬂmmﬂd

ﬁ.-hnha

H-dh-t-luﬂ(u.ﬁhu
ascend from the ecesn 10 spewa). which
face special
sahetantial

kst of sensitive eavironments to parallel
the spawning arees Ested for Gish
species. Water sepments designated by
3 State as not sttaiming toxic water

quality standards bave beep removed
hc-ni-em-tdl—dy

maistensnce of aquatic life has been
changed from 50 poists to S points (see

 Table 4-23 in final rele] $0 be comsistent

with the poiots assigaed wader the
resources factor for State designated
aress for drinking wateruse.
Nahoma) Mioummints have boen s
Monussents have been added
bhmamuhlﬂd

—ﬁ-:.hlhﬁcldhﬂhd
difficuley discrete wetiands.

idestifying
Some wetlsnds were patchy and could -

be classified 83 one large or many small
wetlands Othar wetlands were divided

HRS) s, therefore. theis mambers and
boundasies tend to be easier-to identify.
In addition, the value of many sensitive
envicomments is independent of size; for
examsple, the size of a crifical habitat of

an endangered species may vary solely
duee t» the type of species present.
Farthermare, potential or actual
contsmination of even & small portion of
ecample, -'“M o be

a to

viewed as usacceptable.

slightly froms the bicaccymsulation
potestial factor in the hamsan food chain
threst, primarily in that all BCF data are
censidered in deviving it and not jast
BCF data for baman food chain
orgamisms.

The EPA amabient aguatic life
advisory voscenteations {AALACS) have
be-dbdb&dﬂah-udyued
o assign the ecosystem taxicity valee
(-.suma).mwm
Progeam alktermative

data are available, they would be used;
where data are mot available, defaults or

direction and for scoring mining sites.
These commesters argwed that it would
be less expessive aad time-coasuming
to use available data when scoring a site
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thmbwtmﬁl&em
investigation to consi itienal
information.

EPA considered the HRS to

dzwmmedmfuhmdmg

HRS to account for varying levels of
data availability is inconsistent with the
HRS's role as an initial screening tool.
Adding tiers to various factors to
acemmodltcmemofnllwaﬂabk

are investigated
Remnsmsum“ldhum
determine, for each set of data

- presented, whether the data quality was

goodm@fotﬂledlhtobc

data quali mldmoea-hamd?n
ta

" yltima tyddaydnmpnm

Therefore, the Agency

ke s o

2 tra
wbetweemheneedmhmtﬂu
complexity of the system and the desire
'toaceomodatemk-rdned

'L&wﬂwmmuabnhthm
rule included a number

ofsign!ﬁantchammlhegmmd
water tion pathway: new
hy ogic factors were added;

" limit was extended: &

populations were distance weighted
unless exposed to adml contamination;

factor |
wasaddedu\deombiudmthmty
and & wellhead protection area factor
was added. Figure 5 shows the proposed
ground water migration pathway and
the final rule pathway.

EPA received 50 letters from 40
commenters on this issue; 27 letters
responded to the ANPRM, 21 to the -
NPRM, and two to the field test report.
Commenters included eight States, three
Federal agencies, the mining, petroleum,
chemical, and cement industries,

of ground water flow direction data, at
least in some circumstances. Numerous
commenters urged the use of ground
water flow direction data when they are
either available or easily obtained. They
suggested several methods to
incorporate flow direction, including:

Conndmngmofuadmlmpact
area when directional routes can
be determined. Only a half circle witha
three-mile radius for the downgradient

-poction (and a half-mile radius for the

rest of the circle) should be considered

-when.

Differentiating between dient
anddowmdimtmuﬂnl;pm o

* Excluding water wells
where analytical data prove no
contamination is present;

* Having a “professionsal” review
available information and conduct a site

vm
anihblc flow direction data

and regionally based
default: when no data are available;
to determine

¢ Installing piezometers
flow direction in the PA/SI phase and

when no ground water flow data are

avaihble:
Ineorponhngmdwatuﬂow

direction into the “depth to aquifer” and
“distance to nearest well/population
served” scores; and .

* Affording responsible parties the
opportunity to determine flow direction.
BILLING CODE #500-50-M -
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Figm 5.

Ground Water Migration l_’athwéy |

PROPOSED HRS
LikelhoodofRelease X  Waste Characteristics - X  Targets ]
Obeerved Release * Toxicity/Mobility Maximafly Eiposed Individual
or Hazardous Waste Quantity Population .
Potcarial 0 Release : Ground Waser Use
Consaimsnent Welthead Prowection Area
Net Precipitation ' .
Depth 10 Aquifes/
Hiydesalic Condacsivity
Soptive Capacity
FINAL HRS
LikelihoodofRelesse X  Waste Characteristics X  Targets
Observed Release Toxicity/Mobility Nearest Well
o Hazardous Waste Quantity Population -
Poscatial 10 Release Resources )
Costzinment Wellhead Protection Area
Net Precipitation
Depth w Aquifer
Travel Time
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Cmmmsbdlhtdahon
ground water flov. are either readily
avlﬂabhormbeeuﬂyobhimdat
reasonable cost and are no more -
imprecise than other aspects of the HRS.

Some commenters stated that the level
oieﬁmuequhedﬁoumuthe
" "Cirection of ground water flow is no
greater than that required to
mhydmpologicpmmeminthe

EPA reviewed a range of options for
considering ground water flow direction
in evalnating targets. For the reasons -
discussed sbove under “Use of
Available Data,” the Agency decided
that it was not feasible to adopt a tiered
approach in the targets factors for

water flow direction.

is appropriate at the time of the RL -
water

is no more difficult than determining

.other ground water factors. Aquifer .

interconnections and discontinuities as

. conductivity and

", depth to aquifer, which are evaluated in
the final rule, are geologic features that
are unlikely to change over the short-
term. In contrast; ground water flow
direction can be influenced by factors
such as seasonal flows and pumping
from well fields. In addition, the ground
wrater flow direction may be different in
uach-qniﬁentthcute.ndthe
direction of bazardous substance
rigration is not always the same as the
direction of ground water fow.
Therefore, data on ground water flow
direction would need to be considerably
riore extensive than would the data
required to document the other :
hydrogeologic factors. EPA notes that in
the final rule, many of the other
h c factors considered have
been ed and the sorptive
capacity factor has been dropped. EPA
also notes that ground water flow
direction was not identified in SARA as
a portion of the HRS iring further
examination, even though gronnd water
fiow direction was not considered in the
original HRS and the Agency had
received criticism similar to the above
comments prior to enactment of SARA.

Although the final rule does not
consider ground water flow direction
directly in evaluating targets, it does
consider fiow direction indirectly in the

methodmdlt‘oenh:.teumt
populations. Iif wells have not been
contaminated by the site, as the
commenters assume upgradient wells
would not be, the population drawing
from those wells is distance weighted
-nd.ﬂun.pmhhomduwhgtmmthe

assigned. Moreover, in addition to
a meagure of the population at

providing
- risk from the site, the target factors

afford & meesure of the value of the
ground water fesources in‘the ares of
the site and of the potential need for
expanded uses of the ground water.
Aguifer intergonnections. Aquifer
interconnections facilitate the transfer

of the sources at the site {or within areas
of observed ground water contamination
attributed to sources at the site that
extend beyond two miles from the
sources), ﬂ:emtaeonnectedagfus' are
treated as a single aquifer for

. purpocuofmnngthesm.'mufat

example, when an observed release to a
shallow aquifer has been identified,

mt‘m btheﬂlaw

aremcludedintbe evalnaﬁmoflhe
combined aquifer. This approachis .
common to the original as well as the
revised HRS.

In practice, EPA has found that »
studies in the field to determine whether
aquifers are interconnected inthe
vicinity of a site will generally require
resources more consistent with remedial
installation of deep wells is necessary to
mndnaaqni!umnng.‘lhm.EPAm

determinations and the Agency finds it
necessary 3 g:mmn t‘l:fat approach.
Examples types infomahon
useful in identifying aqnifer
interconnections were given in the
gmpoced rele. This information includes
iterature or well logs indicating that no
lower relative hydraulic conductivity
layer or confining layer separates the
aquifers being assessed (e.g.. presence
of a layer with a hydraulic conductivity
lower by two or more orders of
magnitude); literature or well logs
indicating that a lower relative

hydraulic conductivity layer or confining

layer separating the aquifers is not
continuous through the two-mile radius -
{i.e.. hydrogeologic interconnections
between the aquifers are identified);
evidence that withdrawals of water
from one aquifer (e.g.. pumping tests,

aquiler tests, well tests) aﬁect.water
levds.nanodntaqdh'

eondnclmty matrix,

mtendedtoreﬁecttnvalhmelomund .-

water, was an improvement over.
these two

considering two parameters
individually and addifively. Concerns
were raised, bowever, about how to

- deterrnine depth to aquifer. In addition.

commenters stated that the two-mile _
radius for evaluating hydrogeologi
factors should be extended to fom- miles.
while others commented that the
distance should be measured from
vertical points as near to the source as

Commenters generally supported the
proposal to include hydraulic
conductivity, although many believed
that the proposed method was too
complicated; several commenters

that the single least

conductive layer(s) should be used.
Anothar concern was the lack of data
for determining hydraulic conductivity.
One commenter stated that unless data
can confirm that the geologic strata
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Figure 6

Surface Water Migration Pathway

PROPOSED HRS

Likelihood of Release Drinking Water Threat
Observed Release Waste Characteristics X Targets
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Containment . _ .
Runoff +
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Water . Human Food Chain Threat
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Hazardous Waste Quantity - . _
_ T
Recreational Use Threat
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+
_ Environmental Threat
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Figu : 6

Surface Water Migration Pathway -
Cverland Flow/Flood Component

FINAL HRS
Likelihood of Release X Drinking Water Threat
Observed Release Waste Characteristics = X Targels
aor Toxicity/Persistence Nearest Intake
Poscatial 10 Release Hazardows Waste Quantity Population -
. Resoumsces
By Oveisad Fow
Costzinment
Roooff +
‘ Water © Human Food Chain Threat
B’mw“. Waste Characteristic X Targefs
Flood Frequeacy Bi ot Pooulat
: Hazavdous Wasee Quantity
+
Environmental Threat
Waste Characteristics X  Targels
Ecosystem Toxicity/ Sensitive Environments
Persi B las
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removed from the finel rele. Instead,

£ ctors related to recreational use are

being included in the assessment of

mﬁdﬂunh&:m
watsr

soil exposure pathway (see § 5.2.1.1 of

Mmﬁm&nmm

that EPA consider “the damage 1o
natural resources which may affect the

human food chain * * *~ Accordingly,

* that terrestrisl food chain threats should
-also be evaluated because most of the
. food eaten in the United States

mndahwoddmtbe!dﬁlcdim!y
aquatic buman food chain threats were
evaloated

Afer conducting an invsﬁpﬁonhm
poesible metheds, EPA determined that
it would mot be practical to include a
separate evaluation of terresirial haman
food chain threats in the HRS. The

than the aquatic food chain, and its
assessment requires considerably more
data. These factors render evaluation of
the relative risks associated with the .
terrestrial human food chain well
beyond the capability of a screening
system such as the HRS. The final rule,
therefore, does not separately evaluate
terrestrial human food chain threats.
These threats are, however, considered
indirectly under the resources target
compenents in the air migration
pathway. ground water migration
pathway, soil exposure pathway, and
drinking water threat portion of the
surface water migration pathway.

The proposed rule required the
estimation of bioactumulation
potentials for hazardous substances

podngthmbm&ehnmhoddnh.
One commenter stated that the
estimation of blosccoamiation

exposure. Aspm-toﬂhesechamthe
use of the bioaccumulation potential
factor in selecting the substance posing
the greatest-hazard also has been
modified.

The final rule broadens the definition
of actual contamination of the human
food chain by modifying one criterion
and adding a new criterion defining
actual contamination. The proposed rule
defined a fishery as actually
contaminated if (1) the fishery was
closed as a result of contamination and
a substance for which the fishery was
closed had been documented in an
observed release from the site, or (2} a
tissue sample from a human food chain
organism from the fishery was found to

contain a hazardous substance at 2
concentration level excesding the
FDAAL for that substance in fish tissue
and the substance had been documented
in an observed reloase from the site. In
both cases, at least a portion of the
fishery must be within the boundaries of
the cbserved release.

watershed is at 2 level that maets the
site and at lesst a portion of the fishery
is within the boondaries of the observed
re!eae.AAmmhnahobeen
added: A fishery is considered actually
contaminated if a hazardous substance

having a bicaccumsulation potential
mwﬁmmmgﬁaw
present in an observed release
established by direct observation or is
present in a surface water or sediment
sample at a level that meets the criteria
for an obeerved reloase from the site
and at least a poction of the fishery is
within the boundaries of the observed

(1) Closed fisheries did not exist at
most sites: _

(2) Hazardous substance -
concentration data from tissues of

applicable organisms were available for

only a small portion of fisheries; and

(3) FDAALS exist for only a relatively
small number of hazardous substances.

The final rule also introduces two
levels of actually contaminated fisheries
or portions of fisheries:

¢ Level I: Applicable when
concentrations of site-related hazardous
substances meeting the criteria for
actual contamination of the fishery
equal or exceed the benchmark :
concentration levels established in the
final rule based on FDAALS. screening
concentrations corresponding to
elevated cancer risks, and screening
concentratioas corresponding to.
elevated chronic, non-cancer toxicity
risks via oral exposures. The final rule
allows Level I contamination to be
established based on hazardous
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biceccamuiation petential factor value

d!!_c’unb--u::d
Ih*

diztance N, the food chai indevdesl

is assigned « valee of 20 peints. Where

ground water discharges. .

EPA agrees and has added a ground
waler W ssface walter migration
compenent 1o the surface water
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Figure7

| Surface Water Migration Pathway -
Ground Water to Surface WaterCOmponent‘:l

FINALHRS

Likelihood of Release X ~ Drinking Water Threat
Observed Release | _ Waste Characteristics X Targets
1. .o .| Toxicity/Mobility/Persistence ' Nearest Intake
Potential to Release Hazardous Waste Quantity - Population -
Camamment : " Resources
Depth to Aquer
Travel Time +
Human Food Chain Threat
WasteClunctenstm x Targets
Toxicity/Mobility/Persistence/  Food Chain Indmdualﬁ
Bioaccomulation 'Population
Hazardous Waste Quantity -
Environmental Threat
Waste Charactéristics X  Targets
. Ecosystem Toxicity/Mobility/  Sensitive Environments
Persistence/Bioaccummlation o
Hazardous Wasne Quantity
New component.
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compenest is scored only i (1) A
portion of the surface water is within
cae wile of sny somrce ot the site that
ﬂﬂmb’mwmu

mile of the seusce; sud (3) the bottem of
the surfece weler is at er below the top
hur

end cally if. hare is an obeerwed relesse -

o the v aguifer. while petectial
o relesse is based en geownd waber
potential te relesse factors. except that

wppermost aquifey is
considesed. (Ses § 62212)
The baxardons waste guantity factor
is scoved in the same way i is scoved for
the overlaad Sloew/Hood migsation

‘::“baﬂsn

a-ﬂ-d(-usuz.zardu,.

assumed o be 2v ‘lable 1o migrate o
mwmﬁ' defined

point of entry is 23
the shertes: straight-line distance,

weithin the squiler boundaries, irom the
sowmces at the site to the sarface water

The onsite exposare pathway, which
was added 10 the HRS in the proposed
ruis, bas been renamed the soil

expaswre pathwry iu the final rde. The
m“mﬂyw
assess the potential threats posed by
direct exposure 10 wastes and
contaminated serfical materials at 3

supported
the inchmion of the patisway, but raised
h“hhm‘uﬂnl‘c

bow accessibility of the site was
evaluated

In respouse to these comments and o
the Geld test resuits, EPA has made a
sumber of changes to the soil exposare
pathway. The name of the pathway has
baen changed {0 be mors consistent
with teninolegy ased 2 the Soperfund
buman health evzivation process.

As suggested by commenters. the fina!
rule tmits the area within whick bumran
targets are evalaated for the resident

Mc-ukﬁuuﬁunmd
m-b:—:

peoperty.

. To-hhm_ﬁwl&
the siher pathsays and i esponse o
cocmenty, the Sinal e lncindes

greatly 2dd 1o the e sad expense of
scoring a site yet resalted in ttle
discriziastion among siles: This change
- ulsomakes the seil exposare pathway
more consistent with the otker

pafways. i

In the nearby population threst, the
hazavdous waste quantity factor in the
Eikelibood of exposare facior category
kas been renxmed “sren of
Contamination™ %o veflect both the ictent
of the factor acd how i1 is evalunted.
The accessibility/irequency of use
facter hay been revised and rensmed the
~sttactivensss/sccessibility”™ factor.
The revised factor cmphesizes
recrestional eses of arees of cbserved
centatinstion becanse they are most
Mhnﬂ.wh
centzminated malerials. In

popuiatien 3
papulstion hes been redaced to better
reflect e relative levels of exposure for



mmlm/-vass.Nq.m-/rriday;nembau.mdlnnlumdnmm 51561

notwmﬁngaﬁdhty‘swu-k force is
inconsistent with other chon '

counting techriiques. Ano
lnmnenteruidthtwotkmshpuldbe
included in the resident population
because the proposed method of
calculating soil expostre pathway
scores can result in inappropriately low
scores when onsite workers are exposed
{o wastes or contaminated soil.
\::u:yinvub: mwryu'the '
4
_mgulata'yandpohcyemdxﬁomht

“any release results in exposure
to persons solely within a workplace

* * * it only does so for purposes of
daimsbywothsswhmalxudy

wweredbyShtewukuwmpenuﬂon'
laws. The legislative history of section

101(22) specifically anticipated that
authority under CERCLA might, in
appropriate cases, be used to respond to

Pl R
activities at OSHA-ngnlated facilities.
SRLMG CODE $8508-00-4
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Figere 8 |
Seoil Exposure Pathway
PROPOSED HRS
) Resident Populatien Threat
wdm X Waste Charsclerisics X Tarpets
Total Resident Population
Temesuid Seasic
Envirooments
+
Nearby Population Threat
Likelibood of Exposure X  Waste Characteristis X  Targets

Wasse Quantity Toxicity Popuiasion Within 1 Mile -

Accessibility/Fsequency of Use

FINAL HRS

Likelihood of Exposure X Waste Chanacteristics X  Targets

u lc - - T - - R i’l ll ﬁ 'l l

Hazardoas Waste Quangity Resident Population
Workers
Resources
Tearestrial Sensitive
Eavirommeats
) +
_ Nearby Population Threat

Likeibood of Exposure X  Waste Characteristies X Targets

Astractiveness/Accessibility Toxicity Population Within 1 Mile

Arez of Contamination Hazardoes Waste Quantity Nearby Individual
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The soil expostre pathway is
mmm‘ﬁ““w‘“}
he of
;ﬁutunimhdwﬁdalm

use ingestion exposures
mpanbkfotmtypudwotkm
aud residents, the Agency has decided
to include workers in the resident
population threat. However, substantial
variability in the kinds of workers and
work activities at sites (e.g., indoor and
outdgor) leads to considerable

= than ?&sm.ho::ng
_ greater 1,000

workers will reduce the data coflection
_ effort. Evaluation of workers is not
affected by health-based
(Seels.m]Neubywothuuenot
counted in the nearby population

i property
boundary of their workplace during the
. workday, and because there is no way
- to.estimate accurately the number of
workers who might.

0. Air Migration Patrwcy

The prcposed rule mode several
;igﬁuntchmhtmmmﬁon
pathway in the original HRS.
mhmmmu
consider potential as well as actnal
releases to sir, the proposed rule
incinded sn evaluation of the potential
to reloase. The proposed rule also added
& mobility factor to the waste
characteristics factor category snd an

MEI factoe to the
Finally, ﬂuh mhm,upﬁdt
distance

inconsisteacy in the treatment of gases
nndparumht;uinﬂ;pmpmdair
migration pathway. For example,
commenters observed that in the
pctential to release evalaation, it was

possible to assign a high containment B

value to a source with good gas
containment and poor particulate
containment while assigning high source
type and mobility values based on the

- presence of gaseous hazardons

substarces. This combination would
yield ar inappropriately high potential

to release value. This concemn was slso
noted in discossions with field test
personnel. : .

The Agency agrees with these .
commenters and investigated methods
to better reflect the differences between

migration potential factors. The names
of these latter factors were also changed
tohishlichtﬂledlﬂmmbetwm :
potential to release “mobility” and

waste characteristics “mobility.” (See

" §§61.213,61223)
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Figre9
Air Migration Pathway
PROPOSED HRS
11&&0“!& X WasteCharacteristics X Targes
Observed Release  Toxicity/Mobility Maximally Exposed Individual
o . Hazardous Waste Quantity Popalation
Poscasial © Release Land Use
. Soasitive Eovi
Somsce Type
Sowce Mobility

Likelibood of Release X Waste Characteristics X Targets

Observed Release Toxicity/Mobility Nearest Individual
or Hazardous Waste Quantity Population
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experience gained in the field test. EPA

_-ddedmﬂmwpuhﬂnmm

darify .
dawﬁahmhtmhpﬂdmﬂu
proposed source type list. Other
nddmmndlumm
unvolvhtlﬂqu

pressure :
particulate migration potential factor in
the final rule is simply the particulate
compotent of the proposed potential to
release mobility factor.

changed as a result of the field test, a
review of recent information on covering
systems, the examination of air release
rate models, and the public comments -
ont the need for simplicity in the final
rule. The final list of containment
dzwipmdhmn-wdmmyredmdam
descriptions and changed others,

retaining only those distinctions that are -

‘necessary based on type of source. (See
§§ 61211, 81221 and Tables 6-3, 6-
6.) As discussed in Section Il F above,
two new mohbility factors were
developed for the waste characteristics
factor category.

Commerters generally supported the
concept of distence weighting target
factors. However, several di
with the approact used to develop the
proposed factor values. Some
<o menters suggested basing the factor

vnlwonlou—tmnme'eomloyandﬁu
soggested

“size of the site, while others

that additional atmosph >tic phenomena
{ wﬁﬂhtedwﬁm)herwzd
e.g.. the final values. As a result of these

: m&@Ahm&d&dm

weighting factors nsed in the fival rule

refiect long-term atmospheric
:ilm indicated that

perticalate deposition and otbes similar
phenomena as well as site size were not

sufficiently within four miles
.of a site to warrant their inclusion in the

population.
facunluhhk.(s‘eiu.umd

""" Table 6-17)

P. Large Volime Wastes

Mining waste sites. A number of
comnmenters representing mining
companies, trade associations, and State
and Federal i on
how the proposed HRS would score
faniﬂhamsedaimihrhnummxd
h&mdmmmsm

ing direct releases from a
mining waste site, EPA should consider
the natural characteristics of the site
prioz to mining and the changes in
migration rates resulting from mining.
Theommenterexphmedt!;auhc
concentration of metals in a mining
waste pile may be similar to or less than
natural concentrations in soil or rocks
bdowandldiaoenttothe-pdc.'l‘o
document indirect releases, the

- commenter suggested that EPA require

eo!lecﬁonofdehiledmformaﬁmonute

"'commentermdﬂntalthonshms

appropriate to weight ocbserved releases
more heavily than potential releases at
sites with synthetic organic hazardous
substances, the criteria used to define
cbserved release are not valid at sites
with natural sonrces of metals. Avother
commenter agreed and ted that .
because of backgroucd levels of
inorganic elements, the proposed HRS
could identify as an observed release
concentrations .m.-elated to mining
activities.

EPA recognizes that natural
background concentraticas of metals in
soil or rocks can affect the measured

* automatically assigns

- concentration necessary to establish an

observed release at a mining waste site.
Mcanndmﬁoni:rdlededmthe

: questioned
treatment of metals in the ground water
mobility factor. One commenter stated
that the proposed HRS is biased against
mining waste sites because it gives
greater consideration to the accurate

‘assessment of the mobility of

One commenter stated that adding a
metals mobility factor, as EPA’s Science
AdnsoryBoard(SAB]noomended.
would allow the HRS to reflect more
accurately the potential for metallic
elements to migrate in the aqueous
phase. Two commenters were concerned
th-'meuhwmldbeamsneda“wout
case” default value for mobility. On the
other hand, another coromenter stated
that consideration of the mobility of . -
metals in the revised HRS would at least
partially rectify the bias in the current
HRS against high-volume, low-

‘appearbhavemimdustoodthe

proposed rule. Metals were not
automiatically assigned the maximum
value as a.default in the ground water
mobility factor, but rather were assigned
values based on their coefficient of
aqueous migration. The final rule

the maximum
value for mobility only to metals
establishing an observed release by
chemical analysis, which is the same
way organics and nonmetallic
inorganics are evaluated. For metais and
metal compounds not establishing an
cbserved release by chemical analysis,
mobility is based on water solubility
and distribstion coefficient (K). the
same as fo: organics and nonmetalli



1908 !chﬂl*lvd.ss.ﬂo.mlFﬁdn.Dmhenmlhh-ﬂR!hm

e et chebie
h“bbﬁahuﬁd
a mobility factor valus based en
uuhbhﬁh.!lmdhﬁnh*
factor velee of 0.0B2

valunes. The value of L.002 is clearly not
a worst-case defanlt (which wouid be

18
"EPA believes thet the persistence
factor is not bissed against metals.

‘biased against

two commnenters ¢iso stated that the
hazardous waste quantity factor

in Table 2-14 of the proposed
lﬂewhuﬁudhbehn

the quantity of waste rather than en the
‘m‘ of the waste at the poimt
exposare. .
EPA does not MI;LISB
comcentration waste sites. The final rale
incorporates concentration data in three
factors: (1) Likelibood of release

{concentration data can be weed for
establishing so observed relssse} (3

_obunmg
these data and the very high degree of
inty associated with data
collected Sls.

EPA requested that the SAB review
issnes related ©© wasie
sites before the NPRM was
The SAB final report is available in the

mm(e..m-uhualhd
been treated differently than other
waste sites snd concluded that
msafficient data were presented to
demonstrate that the original HRS was
However, the SAB noted that the
wmuhmﬂhnﬁl

bias, particalarly when scoring potential
to release, because the original HRS did
nn(cmdet-obihty concentration of
hazrardous

modifications to improve the application
of the HRS o mining waste sites.

Based i1 part on the SAB suggestions.
EPA proposed several changes to the
averall scoring process tc make the HRS
more accurately reflect risks associated
with mining waste sites. notably.
addition of a mobility factor to the air

anmy bias in the HES relative W0other
types of sites. This camssenter also
suggesiad that in proposing the HRS -
revisigns, HPA bhad ignored the results of
s own stadies wnder RCRA sections
3008 and 8082, which the commenter

is designed 30 that it can be applied to
closed and abandoned sites as well as
tive it
Other lorge vokzme waste sites.
Several commeniers sugpested that the
proposed HRS did not meet CERCLA
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invelving fossil fuel combustion wastes. '

These commenters generally agreed that
section 125 requires EPA to conslder the
.quantity and concentration of hazardous
constituents in fossil fuel combustion
wastes and that the proposed HRS had
rot adequately addressed this
requirenent.

One commenter supported the
Agency's proposal to aliow
consideration of concentration data
when such data are available. Three
commenters stated that the proposed
HRS would often assign fossil fuel
combustion waste sites high scores in
part beceuse of the worst-case
assumptions or “default values” for

certain factors (i.e, hazardous waste

* quantity, toxicity, target populations).
The commenters claimed that fossil fuel
combustion waste sites receive high
scores merely because of the large
quantity of waste, although this waste
presents no sigaificant adverse
environmental effects, and that these

- high scores are inconsistent with EPA’s
findings in the RCRA section 8002 study.
One of the three commentess suggested
that the proposed HRS retained certain
deficiencies of the original HRS, such as
assuming that all kazardous substances

" in the waste consist of the single most
toxic-constiteent in the waste.

EPA does not believe that the
approach taken in the final rule creates
a bias against fossil fuel combustion
wastes. Partly becanse concentraticn
data-are considered in the final rule,
fossil fuel combustion waste sites are
not expected to score disproportiopately
high when compared with other types of
sites. The HRS assumes that it is not
possible to determine in & consistent
manner the relative contribution to risk
of all hazardous substances found at
sites. Given this assumption, EPA has
determined that basing the toxicity of
the combination of substances at a site
on the toxicity of the substance posing
the greatest hazard is a reasonable and
appropriately conservative approach. In
inany cases. the substance posing the
jreatest hazard is not several orders of
magnitude more toxic than other
Lazardous substances at the site.
“Therefore, the effect of this approach on
the toxicity factor value—which is
eveluated in one order of magnitude
scoring categories—is not as greal as
some commenters have suggested {see
also section Il D). In addition, as noted
above, worst-case defaults are nct
s ssigned for mobility: population factors
kave no default values.

Two commenters saggested that
t-ecause CERCLA section 125 contains
no statutory deadlines, EPA should take
as much time as necessary to

adequately respond. These commenters
recommended that EPA extend the
tiered approach of the hazardous waste
quantity factor to other factors 1o take
advantage of the extensive data on
fossil fuel combustion wastes gecerated
by the electric utility industry.

The Agency does not agree that the
tiered approach used in the hazardous
wasta quantity factor should be
extended to other factors for fossil fuel
combustion waste sites {see also section
IO K). EPA believes that creating a
separate HRS to score certain types of
sites would not allow the Agency to
provide a uniform measure of relative

- risk at a wide variety of sites, as

Congress intendec.

One comménter recommer:ded that
EPA consider using fate and transport
models currently under development to
mcarporate quagtitative 'epmentatzons
cf specific precesses and meg
into the HRS. EPA carefully examined
this possibility and concluded that
although the use of fate and transport
models could conceivably increase the

" accuracy of the HRS for some pathways.

coilection of the required site-specific
data would be far too complex and
costly. Fate and transport models are
appropriate for a comprehensive risk
assessment, but not for a screening tocl
such as the HRS. In addition, EPA's
review suggested that it would be more
difficult to achieve consistent results
among users of such models than with
the HRS. EPA points out that it used fate
and transport models to develop the
distance weighting factors used in the
HRS target calculations, and also that
the HRS incorporates several hazardouns
substance parameters (e.g.. mobility)
‘and site parameters (e.g.. travel time)
that are components of fate and
transport models.

Two commenters expressed concern
that the proposed HRS fails to account
for the leachability of hazardous
constituents as required by CERCLA
section 125. According to the
commenters, some hazardous
constituents pose no risk via ground
water because they will never be
released to that medium. Thus, even if
kazardous waste quantity and
contentration are considered
adequately, hazardous waste quantity
scores for fossil fuel combustion sites
will be erroneously high unless
\eachability is considered as well.

EPA examined the availability of
leachate data and the feasibility of using
such data for calculating hazardous
substance quantity for all types of
sources and wastes. The Agency
decided 2gainst using leachate
caoncentrations hecause:

* Leachate data are not available for
all sources and wastes, and available
leachate data on high-volume wastes
and somnie Jand{ills have limited
applicability for estimating the quantxty
of leachable hazardous substances;

* Leachate data derived from lzb
studies are linited and do not
realistically represent the universe of
field corditions such as heterogeneity of
wastes, chemistry of leachate, and
deasity and pore volume of disposed
wastes; and

* Any method for usm,g leachate data
could not be consnstent.y or aniformly
applied to all sites.

EPA also examined the feasibiiity of

developing site-specific leachate data
for estimating leachable hazardous
substance quaxtity for the groond water
migration pathway. EPA decided agaiast
this option because reliable estimation
of leachable hazardous substance
quantity requires comprebensive
sampling of site-specific keterogenecus
waste, which would be prokibitively
expensive and not feasible. In some
cases, sach sampling would be
technically unfeasible and unsafe.

EPA evaluated alternatives for
developing a surrogate for estimating

" leachable hazardous substance quantity.

The Agency found that adding the
mobility factor to the ground water
migration pathway, based both on
solubilities and distribution coefficients
(Kes) of hazardous substances, and
multiplying it by the hazardous waste
guantity factor would be a feasible
alternative for approximating the
fraction of hazardous substance
guantity expected to be released to
ground water.

Q Consideration of Removal Actions
(Current Versus Initial Conditions)

The criginal HRS based tha
evaluation of factors on initial
conditions. In the preamble to ke
proposed rule, EPA specifically
requested comments on whether sites
should be scored on the basis of initia!
or curre1t conditions. The principal
question is whether the effect of

‘response actions, such as the remdval of

some quantity of the waste, should be
considered when sites are scored. Initial
conditions are defined by the timing of
the response action; that is, initia!
conditions are the conditions that
existed prior to any response action. For
sites where rio response action has
occurred, initial and carrent conditions
are the same for evaluating sites.

Of the 25 commenters responding to
this issue, 15—including all industry -
commenters—supported scoring on
current conditions. Ia the preamble of
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the proposed rale. EPA preseated two
spprosches for response

or State direction, or when the action
comstitetes & complete cleanup. Several
wummwuu

scoring sites
on both crrent and initial conditions: if
the response action had addressed all
hazards. thes the carrent conditions
score showld be used.

Based on comment, EPA has
decided its policy oo
consideration of removal actions The
Ageucy agrees that consideration of
such actisns in HRS scores is likely to
Mm reduocing risks to the
public and for more cos:
effective of the Fund. In
making this decision. EPA iried to
balance the benefits of considening

vmealsowmglhuhemtSm
reflects awy continuing risks at sites
where contaminstion occurred prior to
actron.

quantities X
However, EPA believes the accuracy of
this approach depends on being able to
determine with reasonable confidence
the quantity of hazardouws constituents
remaining in sources at the site snd the
quantity relessed into the environment
As a consequence. where the Agency
does not have sufficient informsation o
estimate the guantity of hazardous
constituents remaining in the sowrces at
hnhdnﬂnamnhﬂ:ﬂma

substance migration in soils and other
media in order to estimate with .

certain pathways (e g the soil exposare
patirway) because this would overstate
the risk ot sites where removal of
mhaehnmtedthaumlﬂ

actions would provide less incentive for
.cspomge action.

EPA will evaluste s site based on
carrent conditions provided that
respoase actons actaally bave removed
wastes from the site for proper disposal
or destruction in a facility permitted
under the Resource Conservation and
Recovery Act (RCRA). the Toxic
Scbstances Contro! Act [TSCA). or by
the Nuclear Regulatory Commission
HRS scoring will not consider the effects
of responses that do not reduce waste
quantities such as providing alternate
drinking water supplies to populations
with drinking water supplies

contaminated by the site. In such cases,
EPA belicves that the initial targets
factor should be wsed 10 reflect the

from the sile results in closed drinking
water wells. Similarly. if residents are
relocated or if a school is closed
becamse of contamimation due to the -
site, EPA will comsider the initial targets
in scoring the sile.

As noted in the rule
pdb.EPAwddm!ymda

removals conducted prior to an SL EPA

believes that the Sl is the appropriate
time o evalsate conditions, because it is
the sowrce of mest of the data wsed to
maﬁh—emma!

caly il they are performed under a State
or EPA arder. EPA decided not to
choose this appreach for two reasons. -
Mi-ﬂduﬂnmh
mdhs‘uﬁa
sigaed order were roquired. Second,
becanse a respease action must be
conducted before the ST 10 be
consideved in the HRS score, there
would be Ettle information on site
conditions upon which this order could
be based.

EPA has alyo decided not to
diffeventiste between response actions
initiated by States and those conducted
w.&-mmwm

will ensure

consistent spplication of the HRS by
manTan
reles. Moreover, although the Agency is
sympathetic ©o concemns about
disincentives 0 States for initiating
actions, it believes that such cases will
be mase. Many State {and Federal)
removal actions are interita measures
desigaed %o stabilize conditions at the
site. Givea the more limited definition of

response action noted above (e g.
mﬂdw&ﬁmﬂnmh

Mdlu&namldnotbe
considered in HRS scoring. In addition.
in many cases, State and Federal
removal actions are undertaken after an
Sl has been conducted. As noted above.
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l:PAwﬂlon!ymremovah

«:ondumdbeforetheﬂmdnlﬁs

score.

R amﬁSme
lnﬂlempnmble.EPApmpond

- that the cutoff score for the revised HRS
. be functionally equivalent to the current

«mhﬁmdmmwm
p fordetermtn:‘g

options

-qunlence:

* Option 1: Score sites using both the

xmﬁndandﬁndnb.huh
statistical analysis to determine what

:uvhadms“butmto
13.5:

¢ Option 2: Choose a score that wounld
result in an NPL of the same size as the
lmhtwoddbemledbyuhgthe
criginal HRS; and
mquﬁmtldﬁnﬁ{ythrhklevdht
v
HRS and then determine what revised

HRS score corresponds to that risk Jevel. '

Some commenters stated that there
cannotbelﬁmcbomleqdnhneelfthe
revisions have any meaning. They
nrgsedthatiﬂhcmm&s
statutory mandate to maks the HRS
more accurate, the scores should be

- equivalent, but
.nmdmd-d:boutwhlehopmn:honld
“ be used. One commenter stated that the

2.5 score should be evaluated to

determine whether it reflected mmmum

sisk levels. If it did, the commenter .

¥ "suggested that a functional equivalent
*"would be appropriate and should be
i determined using equivalent risk levels '
~ {option al.hnabo with an eye toward
kneepmgtheNPLMnmmaublexm

 Establish the cutoff score based on
risk, withom:qard(othmtwtoﬁ
le-vel or a functional equivalent;

* Leave the score at 285;

* Propose a new cutofl scoreand a -
description of methodology in a public
ndtice with a 60-day public comment
p<..nod.

* Lower the cutoff score 1o pravide an
incentive to responsible parties to -
undertake remedial eﬁom and make it
possible for sites where a removal :
action has taken place to make the NPL,
thus redecing the controversy over
whether to score sites based on current
conditicns;

* Raise the cutoff score by at least 20
points;

+ Eliminate the preseat cutoff score
by creating categories of sites instead of

to 285 in the original -

mdindulnnhuamuof
NPL sites;
AmdtheNH.mmﬂymmdlde

'medial.cﬂviﬂsliuedonavnhble-
funding. -

. lnlddmon.bnmmuhat

the cutoff score for the final rule should
notbeﬁxedmlﬂlh&edmlulmib :

relationship between the revised HRS
score for & given site and the current
mmthnaddedﬂntmﬁlthn

Based on-an analysis of 110 test sites,

. EPA has decided not to change the

cutoff score at this time. This conclusion
was reached after applying all three
approaches to setting a cutoff score that

would be functionally equivelent to 28.5. -

In its analysis, the scored field
test sites with both the original and

. revised HRS. The data from these test

sites show that few sites score in the

- range of 25 to 30 with the revised HRS

modeLmAancybalmﬂmﬂm

inthe

range may represent a
distribution of site scoces and that the

) sites scaring above the range of 25-30

are clearly the types of sites that the -

appropriate cutoff, the Agency has
decided to continue to employ 285 as &

tool for identifying sites

- management
that are candidates for the National

Priorities List.

EPA believes that the cutoff score has
been, and should continue to be, a
mechanism that sllows it to make
objective decisions on national -
priorities. Because the HRS is intended
to be a screening system, the Agency
has never at!ached significance to the
cutoff scare as an indicator of a specific
level of risk from a site, nor has the
Ageucy intended the cutoff to reflect a
point below which no risk was present.
The score of 28.5 is not meant to imply
thet risky and non-risky sites can be
precisely distinguished. Nevertheless,
the cutoff score has been s useful
screening tool that has allowed the -
Agency to set priorities and to move
farward with studying and, where
aporopriate, cleaning up hazardous

waste sites. The vast majority of sites

. scoring above 28.5 in the past have been

shown to risks. EPA believes
that 2 cutoff score of 285 will continue
to serve this crucial function.

today. Source charscterization is
discussed in section 2 of the final rule,
along with factors that are evaluated in

each pathway. Thess factors include
‘hatardous

waste quantity..toxicity, and

evaluation of targets based on
benchmarks. The order of presentation .
of the pathways has been changed to
ground water, surface water, soil -
etpome.andlir.l’ollowingtbefmn'
sections describing the patbways, 2
section has been added explaining how
to evaluate sites that have radionuclides
either as the only hazardous substances
at the site or in combination with other
hazardous substances.

In general, descriptive text that -
wdedhdwmdinformamhaz

removed as have references and
data sources; the sections have been
rewritten to make the rule easier to read
and to apply. The figures presenting
overviews of the pathways and the
scoring sheeis bave been revised

'thronghanuonﬂectchamcmthende

and assigned values.

This section describes, for each
section of the rule and each table, the
specific substantive changes: editarial
changes that do not affect the content of
the nile are not generatly noted.

" Section1 Introduction

The text the background of
the HRS and describing the rele has
been removed. Definitions of a number
of additional terms used in the rule have
been added for elarity. The definition of

“hazardous sabstance” has been revised
for clarification. The definition of “site”
has been clarifiéd and now indicates

.ikat the area between sources may also

be considered part of the site: The -
definition of “source”™ has beer: revised
to explain that those volumes of air,
‘ground water, sarface water, or surface
water sediments that become
contaminated by migration of hezardous
substances are not considered a source,
except contaminated ground water
plumes or contaminated surface water
sediments may be considered a source if
they cannot be attributed to an
identified source. In addition. the
definitior of source now includes soils
contaminated by migration of bazardous
substances.
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Under the original HRS. the Agency Exmrdaudtondmnuchdam Explains bow to select the substance
took the spproach the* all feasible the rule and " potentiafly posing the greatest hazard.
efiorts should bé meds 10 identify nﬁunmdeechm? Section 2411 Taxicity foctor.
sousces before ksting a site oa the NPL. Section 21 Overview. Introduces the  Explains how o assign foxicity values.
if. after am appropriate effort has ‘ailed  pathways and threats included in HRS Changes in the appsoack to %
10 identify a sowrce, the Agewcy scoring. toxicity are discassed in section II D of
believed that the contamination was Section 211 Cakculotion of HRS site  this preamble. Table 3-¢ (proposed rule
Ekely to have ori at the type of score. Provides the equation nsed to Table 2-11} has besn revised to make
sowrce that e addresved wnder calcalate the final HRS score. the assigned facter values linear rather
such sites were listed. Section 212 Calculation of pathwey  than logarithesic valees; howeves, the
investigations after listine score. indicates, in generai. how - qhnhshsm
have gensrally identilied a specific scores are calculated and changed. A provision o always assign
source. In some casss. EPA bas not imchudes a sample pathway score sheet  lead (sand its composnds) an HRS
Ested costaminated media without (Table 3-1). soxicity factor value of 30.000 was
clearly identified sewnces becamse it Saction 213 Common evaluations added as a result of changes since the
sppesred the ssurce of pollation world Listy evalmations common to all time of the propossd rele in the way
not be addressed by EPA develops chesmic Soxicity valaes for
programs: s example of such 2 soerce Section 22 Charocterize sources. load (ie-, reference doses. in units of
weould be extensive, low-level Introduces sowrce characterizationand  intake (mg/kg-day). are no longer
coatamination of surface water refieremces Table 2-2, the new sample developed for lead).
sadiments cansed by sowrce characterization worksheet. Section 2412 Horardous sebstance
applications. EPA hes found this Section 221 identify sources. selection. Lists whick factors are
% be geasrally workable aad  Explains that for the three mi combined, in each pathway or threat, to
continee to cvaluste. on s case-by-  pathways, sowrces are identified. and select the harardeus substance
case besis, whether sites with 20 for the soil exposare pathway. areas of posing the greatest bazard.
identified sources should be listed. observed contamination are identified  For each migration . each
Whese contamisated media with no Section 222 Identify hazardous substance eligible for comsideration is
identified somces exist, he final rule sebstonces associated with a source. evainated based on the combination of
Covers imformation previously provided

is ae dear disuctien of Bow. the center of the
cheurved goound weter or sediment
contuminstion is wed for the purpose of
messwing target dstance Nasits.

wmmkmmw
the factor vabues and wsing 2
table to sssign the final score: use of
benchmarks has been extended to all
pathways and 1 the nearest individual
{well/intake) factor: and the methods for
comperisons 10 beache» ks have been
changed as have the beachmerks used.
‘l.::pudh:nb-dzfﬁile
repetitioss by presenting
explanations of the evaluation of certaia
factors only once rather than in each
pathway ir whick they occur.

hphhwhd:hnrdmubsm
may be considered available to each
pathways. the primary imitationon -
of 3 hazardous substance o
a pathwayy is that the substance prust be
in a source with a containment factor
value, for that pathway. greater than 0:
that is. the hazzrdous substance must be
available to migrate from its source to
the med:um evaloated. Fotlhesoi]
exposwre pathway, the primary
htanundnlﬂnnbstzncemnst

1 G of this preamble) and explains that
p -tential to release factors are
evaluaied only when an observed
release cannot be documented. Table 2-
3. which replaces Table 2-2 in the
poposed rule, provides the revised

observed release criteria for chemical
analyses for the migration pathways.
Table 2-3 is aiso used in establishing
observed contamination for the soil
exposure pathway.

Section 24 Woste characteristics.
Defines the waste characteristics factor
category
Sector 241 Selection of substcnce
poter:o v posing grec:est hoze~?

fm-nhe
Hl*.lhdm-lﬂlﬂnw
combined Seodicity fpersistence/
bicaccummiation valee is selected in the
buman food chain threat of the overland

flow/flood migration component. For the
ground water to smface water migration

quantity.
bazardous waste quantity factor value.
as explained in section H1 D of this
preamble. The explanation bas been

the s0il exposare pathway was also
added. and clarifying language on this



point was inserted the

subsections of § 2.4.2. Table 2-13 from
the proposed rule bas been eliminated.
Section 24.21 * Source hazardous
‘waste guantity. Details the measures
- ﬂatmybemdadinndutmg

(proposed

Table 2-14), has been revised in seversl
ways. The constant divisor of 10 bas

: bemmvedﬁ'anlhued::uhmandn
ncmincorponﬁedinh factor values
' “rfai fmpoundments S bl 28 T lnledof
surface are now o
ensure that buried surface
impoundments are treated
appropriately. The term “tanks” has -
been added to containers other than
drums-to clarify how tanks should be *
alcalating bametis mests gosat

. waste ity

. lumdonmhnbun_mwedbued

" indicated that hew depth assumptions
- should be used for some sources: the

.land trestment equation was revised
baised on data from the same stidy
about typical loading rates in land
treatment operations.

Section 24212 Hazardous
wastestream qoantity. Explains how to
.as:isign a valve for hazsrdous
wastestream quantity based on the mass
of the wastestream. An explanation of
the treatment of RCRA hazardoms -
wasteshubemaddedtoclanfy&e
scoring of these wastes. -

Section 24213 Volume.

Section 2421.4 Area. Explains how
to assign a value for source ares.

Section 24.21.5 Calculation of
source hazordons waste quantity valve.
Explains how to assign a value to'source

hazardous waste quan
Section 2422 Cak::lyanm of

hazardous waste quantity factor value.
Explains how to assign a factor valpe to
hazardous waste quantity using Table
2-8. The values in Table 2-8 include
several changes. The cap applied to the
factor value (i.e., the lowest hazardous
waste quantity value required to assign
the maximumn factor vatue) has been
increased to reflect more accurately the
range of hazardous subistance quantities
fnmdatwastesim.'l‘heupism
based on the maximum quantity found
8¢ current NPL sites. Rather than being
assigned a maxnnmnoflm.asmtne

simplifies documentation requirements.
Nmnhubdaw:mrmdedto

target s
concenh'aumuﬂmnianﬁon
pathways where there hasbeen a
movﬂlntnmnndthehnmdoum
qmﬂtyhctnrnlmwouldbelmu :

factor value bas been to 100
{see sections Il C and N1 Q above for
farther discussion of the new minimum
values).

Sccnanzw Waste charocteristics
valve. Explains bow to
toﬂwwm

factor category. As
ducnnedll;ove.theﬁnalwuu

. characteristics factor value is capped at
-100 (1,000 with bioaccumulstion .

Values
D iacing the peotect of e Soaste”
characteristics

factors into ranges of one -

order of magnitude, to a cap of 108 (1032
if biodccummlation potentialis .

considered]), -

Section 24.3.1 Factor co :
value. Explains how to use Table 2-7 to
usisnanhctomuchncm

hen bicaccumulation {or
bmmnhtion]potnthlhnot
considered.

Section 2432 Factor category
velue, congidering biooccumulation
potentigl. Explains how to use Table 2-7
to assign a value to waste
characteristics when bioaccumulatiori
(or ecosystem bicaccomulation)
potential is considered.

Section 2.5 Targets. Explains how
.targets factors are evaluated. This -
approach generally involves three levels
of evaluation {(Level I Level IL, and -
Potential) and the use of media-specific
concentration as discussed
in section I H of this preamble. Level
Itt has been dropped; use of benchmarks
has been extended to all pathways and

. preamble
allow the level
.in the human food chain threat to be
- based on tissue samples from aquatic
-used to
" Section 3 GmundWaterMumhm

heman food chain threat to be based on

* tissue samples from aquatic food chain

orgavisms that cannot be used to
establish an observed release.
Section 25.2 Comparison to

acaeded(mncﬁoalllﬂofdm
) 3 have been made to
actual contamination

food chain that canmot be

an observed release

Pathway

'l'hegrwnd tcmtgntwu th

mhamthert:rmlungmpanle‘:zs

or potential releases of hazardous
specific way

d‘mrepluanentof depthp. to

" aquifer/bydranlic

conductivity and
sorptive capacity factors with travel
umenddepﬂnoqu&rhcumn

benchmarks; and revisions to scoring of
sites having both karst and non-karst
aquifers present.
Section 3.0 Ground Water Migrction
Ducnphvewdhnbeen :

evalusted. and Table 3-1 has been
revised to reflect the néw factor.

o values throughout.

Section 3.0.1 General
considerations. The title has been
changed.

Section 3.0.1.1 Ground water target

* distance limit. An explanation of the

treatment of contaminated ground water
phxmes with no identified source has
been added. For these

measurement of the target distance limit
begins at the center of the area of.
observed ground water contamination:



us3 u—n*lms.mm.lm.wum}luaum

the cesier is deterinined based en
dain.

simplified by
sepetitions items and has
been moved frem an attachment 10 the
proposed rale into tha body of the rule
Sectien 3122 Net ipilotion. A

]
i
|

1
i
Hil ig
l{;ﬁ gig

i
:
1

Hr
>
]

;
?;
i

valne of 0 is 8o longer assigned
mobility. as had been the case wader the
proposed rule. where categorical place-

a @ value would result in & pathway
score of 0. This result could understate
the risk posed by s site with a large
vohmme of highly tox ¢ hazardous

the well’s relstive contribation 10 the
total blended system. The rule includes
instrections on the type of data to use
whea determining relative contributions
of wells and intakes. This change is
intended 1o reflact mere accarately the

population for systems with standby
weils or standby sutface water intakes.
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Section 3321 Level of
contamination. Explains how to
evaluete population bYased on
concentrations of hazardous

Explains '
mhbmhﬁmsmﬂodbl.ﬂdl

concentrations. The scoring ca2p was
mud.nd&endﬁplie(u.
wadn)isnowm.

Section 3323 Levelll
concentrations. Explains how
T amlnumhhmupaedhineln
concentrations. The scoring cap
(.lmimted.andﬂ:emdﬁplie(i-e..

the revised method for evalaating karst’
-quifu:(nebeluw}mdthmd

ﬁ'am Table 3-12, has been added

Ww
-k mﬂaﬂmhuﬁmm
. %benhumw

unedrmen!nuhabemadopudu
part of the simplification discossed
ummA.mrmdmmthve
also changed: The method for evaluating
. karst aquifers has been simplified and is
expiained in this section. Table 3-14 in
the proposed rule, which included
dilution weighting factors for the general
.case and for two special cases. has been
removed, and the two special karst

" generally applicable
irpocate i g st wighted
i into

population values in Table 3-12) The
scoring cap was eliminsted, and the

multiplier {i.e., weight) is now 0.1
population factor valve. Has been
revised to reflect the changes in the
evaluation of actually contaminated
wells. The rounding rule has also been
changed, and the scoring cap was
eliminated.

Section 3.3.3 Resources. Describes
how points are assigned to resource
uses of ground water. Poin's may be

asipedxfthaemnodrhhncwam overland flow potential to release
wells within the distance limit, factors; medifications to the human food
bat the water is usable Jor drinking _ chain threat including sddition of a food
water. This scoring allows for chain individual; modifications to the
eonndenﬁendpotmﬁnl&mcumcf treatment of bicaccurmilation potential
thie aquifers. (See section I I of this and addition of a simflar factor, -
preamble for a discussion of the relative  ecosystem bicaccmmulation potential, to
WOMJMWM . the evalaation of the environmental
Section 3.3.4 W protection threat; modifications to the persistence
area. Explains how to assign vaiues o factor; revisions to the dilution weights;
this factor. The maximum value is additions of benchmarks, extension of

area
value has been: changed from 50 to 20 to WM foc
adjust for scale A ' contamination; elimination of the

criterion for scoring this factor has surface water use factor; addition of s

added. if s wellhead protection sree s factor to the targets
'Mmhmmm evaluation in the drinking water threat:

evalusted is within the

¥mit and neither of the other conditions :ndngmmmmn
is met, & value of Bve is This . Section <0 Surface Water Migration
change allows the HRS to place s value  Fathwuy. New structure of the pathway
cn the resonrce. is explained. Descriptive text has been

Section 335 Calculation of targe removed. Figure 4-1 has been revised to
Mw:;fym,_m,b,:fnmﬁ:d reflect revisions to the factors

to reflect chenges in the factor names.  evaluated, and Table 4-1 has been
The rourding rule has been changed, revised (o reflect the new factor.
and the scoring cap was eliminated. category values throughout.
Seciion 34 Ground water migration ‘Section 4.0.1 Migration components.
score for an ogquifer. Text has been ' Bxplamshowtosmthetwommhon
revised to reflect the new divisor for - components.

pathway scores. Section 402 Sudnmmur

Section 3.5 Calculation of ground categoaries. A definition of coastal tidal
water migration pathway score. Text watecs has been added. Some surface

has been simplified. bodies belong in

In addition to the above noted ;‘m m?stwdho&em:t:;m
 changes, the sorptive d!!mh“ mmepupoudrnh(e-s-htnmd
been eliminated and wetlands contiguons with oceans).
depth to aquifer factor, uh:vetbe Isclated perenmial wetlands have been
tables vsed to assign values to this - added to the definition of lakes: salt

factor (Tablés 3-6 and 3-7 in the . barbors largely protected
proposed rule). The ground water use :eaa:rnnshnbmmed&o'zﬂ:e
factorshaveabobmeﬂmmtad.u deiinition of lakes. Ocean has been

have the tables used to assign their :
values (Tables 3-15 and 3-16 in the :‘ﬁn‘dmﬂﬂ:ﬁ'ﬂ!um
propbsed rule). Figures 3-2, 3-3, and 3—4 ward mb‘ -
and Tables 3-4, 3-8, 3-9. 3-13 of the T'"‘m‘ls:;-%ﬁ:r ¥s have
propcsed rule have been removed . b““""""u hﬁ""’ mhavebeen
Section 4 Surfoce Water Migration - to acean and-ocean-like bodies.
Fathwoy These definitional changes/

The surface water migration patbway clarifications more accurately reflect the

) evalnates theeats resolting from releases d:ﬁgtmtd\mdﬁisﬁaoﬂheyvater

or potential releases of hazardous

substances to surface water bodies. One Section 4.1 Overland flow/flocd
major change to this pathway is the migration component. As discussed in
addition of 2 new component for scoring  section I M of this preamble, the
ground water discharge to surface ~ surface water migration pathway has
water; eithes this component or the been divided into two components. The
overlard flow/flood migration overland Sow/flood component is
component or both may be scored. For essentislly the surface water migration
each component, three threats are pathway ag proposed except that the
evaluated: drinking water threat, haman  recreaticnal use threat has been

food chain threat, and environmental eliminated.

threat. Other major charges specific to . Sectior 4.1.1 General
this pathway include elimination of the ° considerctions Consists of several
recreational use threat; simplificatcn ef  subsecticos.
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Tmhi-l-vhdbnﬂ-dh
=.-_ul-ndhsh—

Saaﬂ;a.zm Posestial o
-hwu“hmdmnha
is net evalusied.

Section 4121211 Coméainment
Text has bosn revised ® reflect changes
hhﬂ-‘dbm

table. Ouly sowsces thet meet the

heve 2 seurce hazardous wasie quantity
value of &5 or higher) are used ir
assigning contsinment valees. This
requirament has bess added %0 enswre
thet very gmall. sncontained sources do
ot enduly influence the score. For
example. a site might have a large. bul
- cantsinsd sowce and a very
umcentained source: without a
o relesse could be assigned the
maxianum valee besed on the very samall
source, which could overestimate the
potential hazard pesed by the site. [ no
source meets the mipimen size
requirement. the source with the highest

" revised 0 that the

mwmmm

Table 4-3 {proposed male Table 4-3) has
been revised by changing the divisions
of area size. Table 4-5

rule Table 4—4) has been
revised to reflect the changes related 1o
the use of soil growp demgnations. Table
4-8 (proposed rule Table 4-5) has been
in the table
resds Raiafall/Runoff Valee: the values
sssigaed have been adjusted oo the
hmdhilhhdnrnm*

in Table 4-7 (proposed rule Table +-8)
have bess revised to adjust for the
higher maximum assigned to the factor
category.

Section 4121214 Cakulotion of
the factor value for potential to release
by overiand flow. Has not been changed
except for assigaed valwe.

Section 412122 Potential o
release by flood. Descriptive text bas
bean removed.

Section 4121221
MTmnTlhhH(pupoadr*
Table 4-7) bas been revised to
incorporate new language on required
docamentation on containment. The

added to make the rale consistent with
RCRA requiremments.

Section 4121222 Flood
VahuudpadbﬁmfmbyTaﬂe
4-3 (proposed rule Table 4-8) kave been
revised to better refiect probabilities
-ﬂhnﬁwhﬂnh@anm

the foctor value for potential to release
by flood Has been revised to reflecta
minizmum size requirement for sources.

Sﬂnl.lll.zs Calculotion of
podestial to relsase foctor valve. Text
has been simplified. and the assigned
v*hslnahd.

weaiess, snd Geest Lakes have changed

d&dlﬁAh&*dOa
no longer aseignid for persistence, as
bad been the cose wnder the proposed
rele, whare

e quaniity, assigning a 0
value would result in 2 pathway score of
@ This result could wnderstate the risk
pu-lhnﬁﬂ. volame of
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Section 4.1.2.22 Hazdrdous wasle
quaati’y. References § 24.2.

Section £.1.22.3 Colculation of
drinking water threat—wuaste
characteristics foctor category value.
Text has been revised to indicate the
multiplication of the factors, the pew -
" maximum value, and the table used to
aumﬂufactorumnhe

Sectzonlm Drinking water

t—targets. Descriptive text has
beennmoved.‘l'edwalddcdb
assign Level I to actual contamination
based on direct cheervation.

Section 41231 Mulmaﬂw.'ﬁﬂz
and the factor name have been changed.
As discussed in Section I B of this
pmmble.ﬂﬁswhnowamgned
values based on health-based
benchmarks. Instructions for how tc
assign dilution weights to closed lakes
and lakes with no surface flow entering
have been added. Table 4-13, Surface
Water Dilution Weights (proposed rule
Table 4-11), has been revised toadd -
more types of surface water bodies and
to change the dilntion weights. These
changes have been made to reflect more
accurately the flow ranges of water
bodies and sve based on analysis of
=datamﬁowu!aandtﬁluuon.

. Section 41232 PopulcbonAs

" explained sbove, population

: walnntedbuedoutwolevelsofa'tt.al
contamination. Targets potentially
contaminated are dilution weighted and
are assigned values based on rac:ges.
ff!optdehmmdbyintakeswhchm
“'biended with water from other drinking
" water sources are to-be apportioned
based on the intake’s relative
contribution to the total blended system.
tope of v teae when determtning
type ta to use when

relative contributions of intakes and

walls. This change is intended to reflect

maore accurately the exposure of :
populations throngh blended systems.
- The role also includes instructions on

: howtoappatonpopnhtmnionyﬂuns

with standby wells or standby surface
water intakes.

Section 4.1.23.21 Level of
contamination. Explains how to
evaluate population based on the jeve!
of contamiration to which they are
exposed.

Section 4.1.2322 Levell
concentrations. Descriptive text has
been removed. The scoring cap was
eliminated, and the multiplier (i.e..
weight) is now 10.

Section 4.1.23.2.3 Levelll
concertrations. Text has been simplified
andrewsedtoreﬂectthcchanges
discussed above. The scoring cap was
eliminated, and the multiplier {i.e..
weight) is pow 1.

- Section 4.1.2.3.24 Polential
calculate this facter has been revised as
discussed above. A new table, Table 4-
14, Ditution-Weighted Population Values
for Potential Contaminatio: Factor for
Surface Water Migration Pathmy. has
been added to assign values, which are
then added across differeat surface
water body types and divided by 19 to
derive the value for potentially
contaminated population. The
values in Table 414 for each

population value, on average, as the use
of the formulas in the proposed rule. The
use of range values has been added as
past of the simplification discrssed in
section IIT A The roundicg rule has also
been changed, the scoring cap was
eliminated, and the multiplier (ie..
weight) is now 0.1.

Section 4.1.238.23 Calculation of

population factor valve. Explains kow to
combine values to the three
population groups. The rounding rule
has also been changed, and the scoring
cap was eliminated.

Section £1.23.3 Resources. As
discussed in section Il J of this
preamble, this factor has been added to
account for the potentia] impact of
surface water contamination on
resource uses.

‘Section 4.1.23.4 - Calculotion of
drinking woter threat—targets factor
category value. Has been revised to

refiect the changes in this factor

category. The rounding rule has also
been changed, and the scoring cap was
eliminated. -

Section 4.1.2.4 Calculation of

water threat score fora -
watershed. Text has beea simplified.
The divisor has

Section 4.1.3 Human food chain
threat Descriptive text has been
removed.

Section 4.1.3.1 Human food chain
threat—likelihood of release. Sectmn
references bave been

Section 4.1.3.2 Human food chain
threat—waste characteristics. Text has
been simplified.

Section 4.1.3.2.1 Toxicity/
persistence/bioaccumulation. Text has
been simplified and madified beciuse of
the change in the use of
bioaccumulation potential in selecting
the substance potentially posing the
greatest hazard.

Section 4.1.3.211 Toxicity. Has been
changed to reference § 24.1.1. Also
changed so that evaluation of toxicity is
not limited to substances with the
highest bicaccumulation potential.

Section 4.1.3.2.1.2 Persistence.
Clarifies how to evaluate persistence for

contaminated sediment sources, and
sdds coastal tidal waters as a category
of surface water. Also changed so that
evaluation of persistence is not limited
to substances with the highest
bicaccumulation potential.

Section £1.3.2.1.3 Biooccumulation
potential. ;s described in section I M
of this preamble, the method of

together
persistence rather than as a primary
selection criterion. This change was
made because ali three factors are now
scored on knesr scales. In addition.
where data exist, separate :
bioconcentration factor values are
assigned for salt water and fresh water;
the text now clarifies that the higher of
these values is ased for fisheries in
brackish water and for sites with
fisheries present in both ssit water and
fresh water. The adjustment for
biomagnification has been dropped
because it tended to docble count
bicsccumulation. Both Table 4-15 (Table
4-14 in the proposed rule) and the text -
have been modified to clarify the data -
hierarchy for assigning bicsccumulation .
potential factor values. Also, Table 4-15:-
now makes it clear that the assigned

valna'mbdoamnhbonpotmalm. ..

or a linear scale.

Section 4.1.321.4 Calculation of
toxicity/persistence/hioaccumulation .
factor volue. Explains how to calculate
a toxicity/persistence /bioaccamulation
value. Table 4-16. Toxicity/Persistence/
Bioaccuraulation, has been added to
assign the factor valne,

Section £1.3.22 Hozardous waste
quantily. References § 41222

Section 4.1.3.2.3 Calculation of
humon food chain threat—wasie

- charocteristics Jactor cotegory volue.

Text has been revised to indicate the
multiplication of the toxicity/persistence
and hazardous waste quantity factor
velues, subject to a maximun., and the
further multiplication of that prodnct by - -
the bicaccamuiation potential factor
value, subject to a maximum for this
second product, ard to reference the

table for assigning the factor categary
value.

Section 4.1.3.3 Human food chain
threat—targets. Has been revised to
reflect addition of the new food chain
individual and the deletion of the fishery
use factor. As-discussed in saction I M
of this preamble, criteria for establishing
a fishery sutject to actual
contaminztion have been revised. Text
was added to describe the additional
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m.dnddnhuheotm
was added 0 cover the sitvation where

appropriate squatic toodcity data were

woavailable for all of the substances
being evaluated T “le 4-19
role Table 4-23) hai been revised o
make the factor linear and to eliminate
the rating category of 0 (except when
data sre wnavailable for a given
M):Mdnmmhﬂn
ecosysiem toxicity factor more
m-ﬂhmﬁwfmn&
other pathways and threats. Text was
added w0 darify the evaluation of
ecosystem toxicity for brackish water.
Section 414212 Perxistence

adds coastal tida! waters es a category
of surface water.

Section 414213 Ecosystem
bivoccumaiotion poteatial As explained
in saction Il | of this preamble, this
factor is pew for this threat and is
evaluated similarly 1o (but with several
key difSerences from) the
biosccummistion potential factor in the
buman food chain threat.

Section 4.1.4.21.4 Calculation of

20 (proposed rule Table 4-34) bas been
changed t0 reflect the changes in the
valses for the factors. Table 4-21.
Ecosystem Toxicity /Persistence/ -
Biceccumaiation Valoes, is new and
assigns values for the combined
factor.

Section 41422 Hazardous waste

mﬁxﬂmhowbenluh

Water, has been revised as described in
section I H of this preamble. The
rounding rule has also been

Section 414311 Leve!l
concentrations. Explains the new
method of evaluating wetlands based on
wetiand frontage. or. in some sitcations,

'wetland perimeter. Table 4-23, Sensitive
Environments Rating Values, has been
revised as discussed in section M | of
this proasable. Table 4-34, Wetlands
Rating Values for Saxface Water

, s besw"added to

--mdanlcnme
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scored. In general, this component is
scored only when there is a surface
water within one mile of a source, the
top of the uppermost aquifer is at or
above the bottom of the suxface water,
and no aquifer discontinwity is
established between the source and the
portion of sarface water within one mile
of the source. Exceptions are also
explained.

Section 4212 Definition of the
hazardous substance migration path for
ground water to surfoce waler migration
component. Explains that the migration
path is defined as shortest straight-line
distance, within the agquifer boundary,
from a source to surface water.

- Section 42.1.3 Observed release of a
specific hazardous substance to surface
water in-water segment. Explains that
before an observed release of an
individeal hazardous substance can be
established to the surface waterin- - -
water segment, the substance must meet
the criteria for an observed release both
to ground water and to saxface water
(this requirement does not affect the
actual scoring of observed release). Also
clarifies the use of samples from the
surface water in-water segment.

Section4.2.14 Target distance limit.
Explains the criteria for determining the
target distance limit and for establishing
whether targets are sobject to acteal or
potertial contamination.

Section42.1.5 Ewvaluation of the
ground water to surface water migration
component. Explains the general
approach for evaluating this component.
Figure 4-2, Overview of Ground Water
to Surface Water Migration Component,
is new. Table 4-25, which is new,
provides the scoring sheets for this
component. >

Section 4.2.2 Drinking water threat.
Explains the general approach for
evaluating this threat.

Section 4.2.2.1 Drinh‘.—xg water
threat—likelihood of release. Explains
the general approach for ev-luatng this
factor category.

Section 42211 Observed relecse. -
Explains that scoring an observed
release is based on releases to ground
water.

~ Section 422.1.2 Potential to release.
Explams that scoring is based on the
scoring of potentlal release to uppermost
aquifer.

Section 42213 Calculation of
drinking water threet—likelihood of
release fector category value. Explains
hiow to assign the factor category valve.

Section 4222 Drinking water
threat—waste characteristics. Explains

the general approach for evaluating this
factor category.

Section 42221 Toxicity/mobility/
persistence. Explaius *he approach for -
evaluating these factors.

Section 4.2.221.1 Taxicity. Explains
that toxicity velues are assigned to all
hazardous substances available to
migrate to ground water.

Section 4.2221.2 Mobility. Explains
that the mability value is assigned to all
hazardous sabstances available to
migrate to ground water.

Section 422213 Persistence.
Explains that this factor valoe is
assigned as in the drinking water threat
for the overland flow/flood migration
component for ail hazardous substances
available to migrate to ground water.

Section 422214 Calculation of
toxicity/mobility/persistence factor
value. Explains that the factor value is
the highest value assigned to any
hazardous substance evaluated using
Table 4-28, which is new.

Section 4.2222 - Hazarcous waste
quantity. Explains that hazardous waste
quantity is calculated for hazardous
substances available to migrate to
ground water.

Section 42223 Calculation of
drinking water threat—wuste
characteristics factor category value.
Explains how to calcrlate the factor
category value.

Section4.223 Drinking water
threat—targets. Explains the general
approach for evaluating this factor
category.

Section 4.2.23.1 Nearest intake.
Explains how to determine the dilution
weight adjustment using Table 4-27,
which was added, and how to assign
factor values. Figure 4-3 was added to
illustrate determination of the ground
water to surface water angle. (See
section BI O of this preamble for a
discussion of this adjustment.)

Section $£223.2 Population. This
section parallels other population factor
sections. :

Section 422321 Level [
concentrations. Parallels the population
factor sections in the overland flow/
flood migration component.

Section 4.223.22 Level Il
concentrations. Parallels the population
factor sections in the overland flow/
flood migration component.

Section 4.2.2.3.23 Potential
contaminction. Parallels the population
factor sections in the overland flow/
flood migration component, except fcr
addition of the ditution weight
adjustment. .

Section 4.2.23.24 Calzulation of
population factor vaiue. Parallels other
population factor sections.

Section 4.22.3.3 Resources. Parallels
other resources factor sections.

Section 42.2.3.4 Calculation of the
drinking water threat—targets factor
category valve. Explains how tc
calculate the factor category valie.

Section 4224 Calculation of
drinking water threat score for a
watershed. Explains how to calculate
the score for a watershed.

Section 4.2.3 Human food chain
threat. Lists the factors evajvafed.

Section 4231 Human food chair
threat—Ilikelihood of release. Explains
how to assign the factor category value.

Section 4.23.2 Human food chein
threat—waste characteristics. Lists the
factors evaluated. .

Section 423.21 Toxicity/mobility/
persistence/bioaccumulation. Explains
how to calculate these factor values
using Table 4-28, which is new.

Section 4.2.3.2.1.1 " Toxicity. Explains
how to calculate this factor value.

Section 423212 Mobility. Explains
how to calculate this factor vaiue.

Section 423213 Persistence.
Explains how to calculate this factor
value.

Section 4.23.2.14 Bmaccumulctzon
potential. Explains how to calculate this
factor value.

Section 4.2.32.1.5 Calculatior of
toxicity/mobility /persistence/
bioaccumulation factor vah:e. Explains
how to calculate this value using Tables
3-9, 4-26, and 4-28.

Section 4.232.2 Hazardous waste
quantity. Explains how to assign the
factor value. -

Section 42323 Calculatior: of
humen food chain threat—waste
characteristics factor category value.
Explains how to calculate this factor
category value.

Section 4223 Humar food chain
threat—targets. Explains the factors to
be evalzated.

Section 42131 Food chein
mdlwdual Explains how to assign the

factor value.

Section 423.3.2 Population. Explains

“how to calculate this factor value.

Section 423321 Levell
concentrations. Parallels the population
factor in the buman food chain threat for
tke overland flow/flood migration
component.

Section 4.2.3.3.22 LevellI
concentrations. Parallels the population
factor in the human food chain threat for
the overland flow/flood migraton
component. ‘

Section 4.23.3.23 Potential human
food chein contemination. Parallels the
population factor in the human food
chair threat for the overland flow/flood
component, except for addition of the
dilution weight adjustment.



m wmIVdﬁNamlMyDeombetitmlliandlqhm

nhw-dnd&v[bod .

olissinated as bave the tables (4-12 snd
4-13 in the proposed rule) that refated o

" scoring these factors. Figares 4-1, 4-2,

and 43 as well as Tables ¢-15. and 4-17

twough 4-22 from the proposed rele
have been eliminated.

Section 5 Soil Exposure Pathway
The ol exposwre pothway evaluates

thrests resulting from contsssinstion of
sdlu.ﬁd.‘lhniuchm

specilic

of the same of the pathway: elimination
of children wnder sevea as a populstion
lﬂ-lﬂnuu‘dndmhhd

Section 5.0 Soil Exposure Pathway.
The name of the pathrway has been
dmged&mmﬁwbﬂ

text has been
mms-lhnbeenmmdlo
reflect revisions 10 the factors
evaluated Table 5-1 has been revised to
reflect the new factor category values
which were made more
consistent with the other pathways.

instractions heve been revised %0 make
cloar thet any part of a site thet is
coversd by 2 permanent or otherwise
malntsised bupermenhis material such
as asphalt is 8ot comsidered in
evalualing he palirway.

Section 51 . Resident popeiation
&ulhi--!hdb.dy
'when the resident
shosld be evalunted The
ﬂ“ﬁﬁdbmdvh
thare is s arve of shearved
comtasisstion withia the

table &ffers from Table 3-5 of the final
rale because generally oaly the top two
feet of an ares of cbeerved
contassimation are considered in
evaluatiug the pathvay. Landfills,
contaminated soils. waste piles, land
treatment aceas, dey surface

Table 2-5, are evalusted for this
pathway using Se area measwre
because the area measure mow kas a
two-foot depth beilt into the equation.
Sarface & 3 P
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hazardous substances present as liquids,
tanks, and containers may be evaluated
based on volume because it is possible
that a person could wade, swim, reach,
orhllbadzpthguterthmtwofeet.
chmnc:anfb%?nctur o'ful;'mte
' category value.
Explains how to combine the toxicity
and bazardous waste quantity factor
values, subject to the new maximom.

Section 5.1.3 Targets. This factor
ateptyinsbeenmndsubﬂanmny
As discussed in section IIT N above, the
high-risk target population has been
climimhd.mdwo&uhvebem
‘added as targets. Table 5-3, Health-
Bassd Benchmarks for Hazardous
.SnbotlnushSoils.hubeenaddedto

list benchmarks appropriate for this
palhway :

Section 5.1.3:1 Resident individual.
The resident individual factor has been
added for consistency with other :
pathways. -

Section 51.3.2 Resident population.
Explalnshontocvaluhtbeluidmt

) th-based

nbon.lndhowtouthntethis
popnhm :

| ciabor &tphinshlow
waw;mom. 1o assign
" 2 value for this new factor.

Section 5.1.3.22 Level I

Explains how to assign

concentrations.
a value for this new factor.

Section 51328 Calculation of
resident population factor value.
Explahu how to calculate this factor

waans.l.&s Wa'keu.Explams
how to evaluate workers.

Sectipn 5.1.3.4 “Resources. Explains
how to assign values if the area of
observed contamination includes land -
nsedforcommmalagﬁcuhm-e.

. Section 5.1.3.5 Terrestrial sensitive
environments. The value assigned for
this factor has been revised so that the
value is based on the sum of the values
assigned_-w terrestrial-sensitive -
environments in areas of observed
contamination, rather than on the
highest scoring terrestrial sensitive
environment. The maximum value that
can be assigned to this factor is limited,
but is higher than under the proposed
" rule. The limit is determined by scoring
the pathway with only sensitive
environments in the targets factar
category; the pathway sco:e under these
conditions may not exceed 60 points.
The sensitive environments listed in
Table 5-5 have been modified. The text
has been simplified and references
changed to correspond to changes in the

rule. The rounding rule has been
Section 5.1.3.8 -Calculation of

" resident population targets factor

category value. Explains howto - -
calculate the factor category value from
& ::;ed factors. The rounding rule

s changed.

Section 5.1.4. Calculation of resident
population threat score. Has only minor
editorial

Section 52 Nearby population
threat. Introductory text has been
clarified.

Section 5.2.1 leelxhoodofexpouue
Lists the factors evaluated. .

Section 5.21.1 Attractiveness/
accessibility. As explained in section ITl
N of this preamble, the name of this
factor has changed as have the criteria
used to assign values. This factor now
emphasizes the use of the area by the

removed. Table 5-8 (proposed rule
Table 5-4) has been changed by

the criteria and the assigned
values, and by adding a value of 0 for
sites that are physically inaccessible to -
the public. :

Section 52.1.2 Area of .
contamination. The title of this section
has been changed. This factor is now
based solely on area of contamination,
which relates to the likelihood of
exposure, unlike hazardous waste
quantity, which serves as part of the
surrogate for dose. Values are assigned
using Table 5-7, which is new.

Section 52.1.3 Likelihood of
exposure factor category value. Text
has been revised to reflect the new
names of the factors. Table 5-8
(proposed rule Table 5-5) has been
revised in response to the changes noted
above for the attractiveness/

‘accessibility and area of contamination

factors.

Section 2.2 Waste characteristics.
Text has been revised to reflect changes
in the factor category.

Section 5.22.1 Toxicity. Explains
how to evaluate the toxicity factor for
the nearby population threat. .

Section 5222 Hazardous waste
quantity. This section is new, as is
consideration of this factor in this
threat. As discussed above, this factor
has been added in response to
comments and to make the pathway
more consistent with the other
pathways. The section explains how to
assign the factor value. -

Section §.2.23 Calculation of waste
characteristics factor category valve.
Explains how to combine the toxicity
and hazardous waste quantity factor
values, subject to the new maximum.

Section 5.2.3 Targets. Descriptive
text has been removed.

Section 523.1 Nearby individual.
This section is new and explains haw tc
assign a value to the nearby individual
(ie., resident or student with shortest
travel distance) if there is no resident
individual. The factor has been added to
make the nearby threat consistent with
'other pathways. Table 5-8, Nearby
Individual Factor Values, is new.

Section 5.2.3.2 Population within one
mile. This section is new and includes
&emmmyamndmda
the Targets section. The section
how to assign a value using Table 5-10.
The text has been revised for clarity.
Table 5-10, Distance-Weighted
Population Values for Nearby
Population Threat, is new. The table
assigns distance-weighted values for-
population in each travel distance
category. The values in the table were
determined by statistical simulation to

“yield the same population. on average.

as the use of the formulas in the

" proposed rule. The distance weights
have been modified as follows: for
travel distance of >0 to % mile, the
assigned distance weight is 0.025; for
> ¥ to % mile, 0.0125, and for > % to1
mile, 0.00625. The use of population
ranges has been adapted as part of the
simplification discussed in section [l A.
Section 5.2.3.3 - Calculation of nearby
Dpopulation targets foctor category value.
Text has been revised to reflect the
cbangumthehtgeh&aorcategory
and in the rounding rule.

Section 5.24 Calg:.latlon ofnearby
population threat score. Minor editorial
Section 5.3 Calculation of the soil

In addition to the above noted
changes, Figures 5-2 and 5-38 and Tables
54 and 5-6 from the proposed rule have
been removed.

Section 6 Aerzgutwn Pathway

The air migration pathway evaluates
the relative threat resuiting from
releases or potential releases of
hazardous substances, either as gases or
particulates, to the air. The major
changes specific to this pathway include
separate evaluation of gas and
particulates in the likelihood to release
factor category; inclusion of benchmarks
to evaluate population and the nearest
individual; weighting of sensitive
environments based on actual or
potential contamination; revision of the
distance weights; deletion of the land
use factor and inclusion of a resources
factor in the evaluation of population:
and revisions to the mobility factor.
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Miigration Pothweay.
Descxiptive toxt has besn removed.
Figure -1 has semn revised to reflect
revisions te the factors evalusted, snd
Table 6-1 kas besn sevised to reflect the
new facter

T&Hhh-ﬁdbﬁy
c:bhhppﬂﬂh*

Scﬂl.l.lu C.“

have bosn sevised besed en public

the assigned valuss have been revised
Az oxpleined In section HI O of this
preamble, ngw sewmce types and
subgroups far specilic types have beem
added. in mspense to commsents and the
Sield tost. ©o make this foctor easie- %
evaluste. Treosiment of souwrces whan ne
sowrce meets the miniesums size hes been
claifled

Section£1213 Ges migration
posantiol. As explained ia section O
of this proumble. this saction has been
“‘.“h*

l-ndiu'l'dh“(cu—dﬁe

Table 2-7) and the name

d-.dn"ththa-c
snd Hesry’s Constant.” The tithes of

Tables 6-8 sad 6-7 have beea

The values assigned have also bees

changed 1o sellect the revised maximam
value for the factc category. Descriptive

es simplified.

Section 8211 Taxicsty. i
hdh-hau-ovedmd!zm-
referenced.

Section 8212 ity. As
qh-lhmllll'dlm
preamble. the scoring of this factor has
ch.d.cu-bﬁtykmbtnd

-ﬁtyuhsmu‘d
bmluh”nr&equu-n
the text along with Table 6-12. The
valaes assigned have been put on Enear
scales w be consistent with the new
stroctare of the waste characteristics

hmmuﬂ-h&n
simpliied.

by
be corsidered Level M. Table 8-14,
Haslth-Based Benchmerks for

Hazardous Substances in Air, has boen

added t0 Est the benchmarks wped for -

this pathway. Table 8-15, Air Migration
Distance (proposed

Pethewny

rule Table 2-28). has boen sevised o
reflect changes in the distance weights
discuseed in section I O of this _
pecamshie.
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mhatepoydnﬁouupoudtol.eveln

concentrations. .
Section 6324 Potential

contomination. lwwtoanisn

assigns distance-weigh!
for populations in each distance
category, has been added. The values in
. the table were determined by statistical

Section 634 Sensitive
enviranmeats. Explains how sensitive -
: mvﬁmhmmhnwdbuedon

mdlc[lwuedmlc.mlimitis
ileterniined by scoring the pathway with
only sensitive environments in the
targets factor category: the pathway
score under these conditions may not
exceed 60 points.

Section 83.41 Actmal] |
mntammm&:ph!mhowbmm

factor values for sensitive environments -
subject to sctual contamination.and how

1o assign values to wetlands based on
total acreage. A new Table 6-18,

" Wetlands Rating Values for the Air
Migration Pathway, has been added to
lmpnlmhmtlandsbaudon :

Sectian 6342 Potential
contamination. Explains how to -
calculate the factor value for potentially
contaminated sensitive environments
and how to assign values to wetlands
based on totsl acreage within each
distance category. The rounding rule has
been changed.

Section 6.3.43 Calculation of
sensilive environments factor value.
Explains how to calculate the factor-
valne. The rounding rule has been

Section 63.5 Calculation of targets
factor category valae. Text has been
revised to reflect the new names for
factors.

S@mdl Calculation of air -
m:gmtaanpatlmnymre.'l‘edhasbeen
revised to refiect the new divisor.

In addition to the above noted -

the land use factor, Figure 2-2,
and Tables 2-2, 2-3, 2-13, 2-17, and 2-19
mthepmpondmlehavebemmed.
Section 7 Sites Cantoining Radioactive
Substances -

This entire part of the rule is new. As
discussed in section I E of the
to provide MQMIHH
radioactive substances.

containing

Table 7-1 lists factors evalnated

differently for such-sites. -
Saction 7.1 Likelihood of release/

Izkeliboodofwmhm

apmnchwnduﬁng&ehmr

category.
Section 7.1.1 Obnrndmlem/
observed contamination. Explains how

‘to evaluate observed reiease (observed

contamination) for radionuclides. The
evaluﬁon differs for radionndidu that

exposure °
pathway. ﬁ:WMma}noawlmthe
appropriate or sites with
medndioachvemdodlerhmrdom
substances.
Section 7.1.2 Pomaalwtelease.-

Explains that potential to release factors

are evaluated on the physical and
g.;mnlmﬁndmmdldu.nm

Section 7.2 Waste characteristics.
Lists the factors evaluated. .

Section 722 Human toxicity.
Explains how to assign toxdcity values
&ondwachvembcm
appropriate procedures for sites -
containing mixed radionnclides and
other hazardous substances.

Section 723 Ecosystem toxicity.
Explmuthtmymtmddtyﬁur
radionuclides is assigned a value in the
same way as is human toxdcity except
thatthedefanltnluhlmmm
1,000. ’

Section 7.2.3 Pa:m«.ﬁ:q:hins
that radioactive ‘are assigned
persistence values based solely on half-
life—-radioactive half-life and
volatilization half-life. Explains bow to
evaluate persistence for mixed
substances. )

Section 7.2.4 Selection of the
substance potentially posing greatest
hazord. The section explains how to
select the substance pohenhally posing
the greatest hazard. -

and describes

Section 7.25 Hazardous waste
quantity. Explains how to evaluate the-
hazardous waste quantity factor for
sites containing radioactive substances.

Section 7.25.1 Source hazardous
wuste quantity for radionuclides.
Destribes differences between the
migration pathways and the soil
exposure pathway.

. Section 7.251.1 Radionuclide
mhm«nmbtyﬂh-m.kphim
how to evaluate radi
mﬁmmnﬂtyhndwmdldu-

Saction 7.251.2 Radionuclide
wastestream guantity (Tier B). Explains

radionuclide

. how to evaluate

wastestream quantity for radionuclides.
Section 7.25.13 Calculotion of
source hozardous waste quantity value
for radionuclides. Rx'phms how to
assign 2 source value. -
Section 7.25.2 Calculation of
I:azmdgn waste ity i;ﬁ?:r value

which is either 10 or 100 {as described in

 section 24.22 sbove].

Section 7253 Colculation of -
hazdrdous waste guentity factor value
for sites coataining mixed radioactive

and other hazardous substances.

Ecphmshowbalmhteﬂufactor
vaiue for these sites.

Section 7.3 Targets. Explains how to
evaluate targets at sites containing
radioactive substances and sites
containing radioactive and other

Section 7.3.1 Lavel of contamination
at a sampling location. Explains how to
determine the appropriate level of .
contamination. '

Section 7.32 Selection of

V. Required Analyses
A. Executive Order No. 12291

Under Executive Order No. 12291, the
Agency must judge whether a regulation
is “major” and thus subject to the
requirement of a Regulatory Impact
Analysis. The rule published today is
not major because the rule will not
result in an effect on the economy of
$100 million or more, will not result iz
increased costs or prices, will not have
significant adverse effects on
competition, employment, investment,
productivity, and innovation, and will
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' ud’l—i,a-m-wc-a
‘l’o“h“m-ﬂ

ﬂb“-tud&-
sumber of Sczesning

ﬁmu-l mlhchl

and e wail cont of each. In the
l_yﬂbﬂ';dudbhl
casls ware sesuming 1.230
SSls and 100 LSIs would be conducted
ansually. The 20w estimates
that 1200 Sis be conducted
ﬂ,MBnI*-hh
terms 951 and LSI). The total
mb“bhm‘nh
sam of e cost of 1.080 Sis
at s wnit cost of $55.000. 79 Siis for NPL.
siles (without voells) at a emit
cost of $300.800, and 38 Sl for NPL sites
(vwith meulisring wells] st & uai® cost of
SION000.

To estimete he incremental cost of

o hﬂm‘hd“
HES, Ghe wnit cost of conducting

all poaremedial Ssting activilies
bmmﬁ-hl—;:
EIA is updated. That cust wes estismated
© be S35.200 in the jemupry 1908 EIA,
and was developed sssuming the PA
HM&-M‘I&&
estimate is & fanction of 408 heurs of

abeve fier the £ne)] revised Sersion of the
HRS. the FIT technicel tme is valued at

i
listing activiies beyond the PA for the
cuvent HRS, therefore. is estimated o
be $54.800. In additien. the average lewel
of effort for a PA under the csrent HRS
is estizmstad 10 be 68 howrs. and the weit
cost of the PA. asouming » $50 FIT
Lourly rate. is estissated % be $3.900.

Based on these revisions. the snmmal
cest of weing the carvent HIS is
estimated s be 3554 million. the sum of
the cost of conducting 2.800 PAs at a
wail cost of $3.000 (98 million) snd the
cost of conducting 1,160 Sis at & et

10 be $134 million. On the basis of this
evaluation. inplementing the final

revised version of the HRS would not
coustitate 2 major rele. becawse the
sssual mcemental cost of the fimal rele
is less tham $100 million. No negative -
ecomomic effects sre anticipated from
this rle.
B Regmilotory Flexibility Determinatida
Appendix A of the Decennber 1967 EIA

includes sn ssssssment of the ability of -

respongible parties to puy the costs of
HRS scoring wader the current HRS and
the three allarnstive scoring
mechaniens considered ot that time.

wait cost of & complete S1 developed
during the Phass | field tast and wsed in
this ecinemic spalysis falls within the
range of costs alrendy evalusted in

il Respossible
w the ssallest finn (Firm 15 in appendix
A of \he Decamber 1387 RIA). howewer,
de not bave the sssets or the imcome to
enshie them 1o assune payments similar
to the estimsies derived for the S done

" under the cmvent HRS or the final

rezised version of the HRS.

The Flexibility Act of 1980
requires Federal agencies explicitly
comdider the effects of proposed and

existing regulations on small entilies
nda_mwu

-U-th

mﬂ:-l
wﬂu&uﬂbn&a‘d by the
revisioas t» he HRS are small
busimesses sad smal mamicipatities that
arg respongible for hazardous wastes at
a site. Based on the wpdated aralysis
presented here, EPA concledes that
using the final rule is walikely to resuit
in 8 significant impect on a ssbstartial
_bcd-lmmamd

are no mose ov less Kkaly to be
respousible parties than are large firms.
In addition, when they are RPs. small
ﬁ:-uulym-dml

respensible for a site and
probebly would not bear the full burden
of hiability for HRS experditures and
other cleanup ccs's.

C. Paperwork Redisction Act
mmm

en the relationship betwees the nationh!
government and the States. or on the
distribution of power sud .
responsibilities sinong the various levels
of government. EPA hes determined that
this regalation dees net have federalism
impScations and tikat. therefore, 2
Federaslism Assesoment is not required.
List of Subjects in 48 CFR Pt 300

diqn-al.\'aup&ﬂ-u-hol. Water
supply.

Deted: Novemiber 8. 1908
William K ieilly,
m’ > *-

40 CFR part 300 is amended 2s
follows:

FART 300—{AMBENDED]

1. The autherily citation for part 300
continees 10 read as follows:

Axihasity: €2 USC 9905 33 US.C.
13%4c)2s EO. Na. 117535, 38 FR 2124% EO
No. 17588 2 FR 232 )

2 Part 308, sppendix A is revised to
read as follows:
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Appendix A to Part 300—The Hazard
Rauking System
Table of Cantents -

List of
List of T
10.

223 mb o substances
.u_'w:f' r

24212 Hazardous wastestream quantity.
24.213. Volame.

24215 Calculation of source hazardous
‘waste value,

2422 Calculation of hazardous waste

25 Tagets: .

251 m&nd‘bnldodnl
contaminstion st & sampling location.

252  benchmarks.

3125 Calcalation of potential to release
factor value.

aLs Clluhﬂmdllkelihood of release
3.2 Waste characteristics.
321 Toxicity/mobility.
3211 Toxicity.
3212 Mobility.
3213 Calcalation of toxicity/mobility
factor value.

322 Hazardous waste quantity. - -
3.23 Calculation of waste characteristics
factor category value.
33 Targets.
331 Nearest well
332 Population .
33.21 Leve' nf contamination.

3322 Level [ concentrations.
3323 Lavel Il concentrations.

valoe. .
4 mwmmﬁthn
35 Calcalation of ground water migration
pathway score. .
40 Swisce Water Migration Pathway.
403 Suace water cegon

Ovwgriand/Bood migsation component.
411 General cossidesations.

4111 Definition of hazardous sebstance
migration path for overland/flood
ww

] distence imit. -

u.u don:hnd/bod

migration compoaent. .
412 anhgmht.
release. o

category

4.1.24 " Calculation of the drinking water
threst score for a watershed. .

413 Human food chain threat.

4131 Human food chain threat-
likelibood of release.

4132 Human food chain threat-waste
charactenstics. '

41321 Toxicity/persistence/
‘biceccumulation.

413211 Toxichy.

413212 Persistence.

413214 Calculation of toxicity/
persistence/bicaccumulation factor

41322 Hazardous waste quantity.
41323 c-lahﬂmdhmnbodchm
value.

migrstion
42 Gtondmumluhamtampuon

421 Gnenl c«:aduaﬁan

4211 Eligible surface waters.

4212 Definition of hazardous substance
migration path for ground water to
surface water migration component.

4213 Observed releate of a specific
bazardous substance to surface water in-
. water segment.

4214 Target distance limit.

4215 Evaluation of ground water to
surface water migration component.

422 Drinking water threat.

4221 Drinking water threat-likelikoo. of
release.

42211 Observed release.

42212 Potential to release.
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42213 Calcdlation of drisking water
Guuet-lheliheed of reloase factr

42233 Resswces

42234 Calcalation of etz
flacter wvalne

4224 Calcnleion of wakey

61214 Calcalavion of gas potential o
reicase valwe.

€122 Particulate poteatial to release.

61221 Particelate coctsinment.

61222 Particxlate source fype.

61223 Pxvicriate migretion potensial

EEE EEEEE

T
il

73 Tagets
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-2 Ovmofmmdmwhsﬁwe

51 Ommwofwdmnputhmy.
8-1 Overview of air migrstion pathway.
6-2 lealhtemig-ntionpmual&ctor

&3 Plrunlate mobility factor values.
List of Tables
Table number

2-1 Sample pathway scoresheet.

worksheet.

4 -'l'oaiﬂ'tyfutm'wahaﬁon.

equations.
2-8 Hazardous waste quantity factor

values.
2-7 Waste characteristics factor category
values. )
3-1 Ground water migration pathway

3-2 Containment factor values for ground
water migration pathway.

‘3-3 Monthly latitude adjusting values.

3-4 Net precipitation factor values.

35 Depth 4o aquifer factor values.

3-8 Hydraulic conductivity of geologic
materials. )

3-10

Distance to surface water factor values.
Containment (food) factor values.
Flood frequency factor es.

Persistence factor values—half-life.

* Persistence factor values—log K,
Toxicity/persistence factor values.
Surface water dilution weights.

4-14 Dilution-weighted population values.
for potential contamination factor for
surface water migration pathway.

- 4-15 Biosccumulation potential factor

values.

416 Tmulylpuasmlholcaxmuhnon

. factor valves. -

4-17 Health-based benchmarks for

hazardous substances in buman food

chain.

4-18 Human food chain population values.

4-19 Ecosystem toxicity factor vaiues.

4-20 Ecosystem toxmtyl persistence factor
values.

. 4-21 Ecosystem toxmly/persutence/

bicaccumulation factor values.

4-22 Ecological-based benchmarks for
hazardous substances in surface water.

4-2  Sensitive environments rating values.

-6-12
614

4-24 Wetlands rating values for surface .

. water migration p -thway.
4-25 Ground water :0 surface water

migration component scoresheet.
4-26 Toxicity/! mobility/persistence factor

4-27 Dilution djnsﬂlﬂ
4-28 Toxicity/ tyl puml
bicaccumulal

tion factor
4-29 Ecosystem wjdcity/mbiﬁtyl
persistence

Source type factor values. -
Values for vapor pressure and Henry's

constant.

66 GCeas n!gnﬁon potenhal values for a
hazardous substance. -

6-7 Gas migration potential values for the
source. .

6-8 Particulate potential to release
eviluation.

6-9 Particulate containment factor values.

6-10 Particulate migration potential values.

6-11 Gas mobility factor values.

Particulate mobility factor values.

6-13 Toxicity/mobility factor values. .

Health-based benchmarks for

hazardous in air.

6-15 Afr migration pathway distance
weights.

6-16 Nearest individual factor values.

6—17 Distance-weighted population values

d]:omﬂal contamination factor for air .
pathwa;

618 Wethnds rating values for air

migration pathway. -
7-1 HRS faclors evaluated differently for
radionuclides.

7-2 Toxicity factor values for radionuclides.
1.0 Introduction

The Hazard Ranking System (HRS} is the
principal mechanism the U.S. Environmental
Protection Agency (EPA) uses to place sites
on the National Priorities List (NPL} The HRS

screening device to evaluate the

potential for releases of uncontrolled
hazardous substances to cause human health
or environmental damage. The HRS provides
& measure of relative rather than absolute
risk. It is designed so that it can be
consistently applied to & wide variety of
sites.
1.1 Definitions

Acute toxicity: Measure of toxicological
responses that result from a single exposure

to a substance or from multiple exposures
within & short period of time (typically
several days or less). Specific measures of
acute toxicity used within the HRS include
lethal doses {LD) and lethal concentrationse
{LCe). typically measured within a 24-hour to
98-hour period.

Ambient Aquatic Life Advisory
Concentrations (AALACs): EPA’s advisory
concentration limit for acute or chronic
toxicity to aquatic as established
under section 304{a){1) of the Clean Water
Act, a3 amended.-

Ambient Water Quality Criteria (AWQC)
EPA's maximum acute or chronic toxicity .

304(a){1) of the Clean Water Act, as

Bioconcentration factor (BCF): Measure of
&emdncyhaubnnahwumhte
in the tissue of an aquatic organism. BCF is
d.mhodbydnmﬂputihonmgoh
substarice, at aqdlibﬁum. between the tissue
of an aquatic organism and water. As the

_ ntioofmlnﬁon dlnbotmc,ip_ﬂ:e

hbmmmumlhemueof
aquatic organisms. {unitless}.

Biodegradation: Chemical reaction of a-
su_hshncehd:mdbynzymhcammyol

CERCLA: Comprehensive Enviconmental
Response, Compensation, and Liability Act of
Muanended[hb.l.mw.u
amended).

or-may not appear until much later in time
than the exposure. HRS measures of chronic
tonutyim:lndekefumboce(kﬂ))nlus

defensible analytical results supported by a
high level of quality assurance and
documentation.

Controit-Requiréd Detaction Limit (CRDL).
Term equivalent to
quantitation limit, buf used primarily for
ubchneu.

molganic
-Required Quantitation Limit

{CRQL}' Snbmneo-qudﬁc level that a CLP
laboratory mrust be able to routinely and
‘reliably detect in specific sample matrices. It
is not the lowest detectable level achievable.
but rather the level that a CLP laboratory
should reasonably quantify. The CRQL may
or may not be equal to the quantitation limit
of a given substance in a given sample. For
HRS purposes, the term CRQL refers to both
the contract-required quantitation limit and
the contract-required detection limit

Curie {Ci}: Measure used to quantify the
amount of radicactivity. One cone equals 37
billion nuclear transformations per second,
and one picocurie (pCi) equals 10~ Ci.

Decay product: Isotope formed by the
radioactive decay of some other isotope. This
newly formed isotope possesses physical and
chemical properties that are different from
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volyeility of o sebstunce in a dilwie sot>sion of

Organic carbon partition coefficient (Ko}
Measure of the extent of panitioning of a

hons of Mo puent fnstepe. apd may also be  weter at aquilliuinm. R is the xatie of he suhetamce. ot betwen esganic
veper puessme eowrtnd by s substance e cben in meteigls end water. The
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methed. Por HRS Ge detoction purposes. ves the valus repertad at or aeer Chemical maction of 2
Neak uned is the mthed detoction knh 25° C. jotmssphase-culsic meters par mole substence casssd by disact aboerption of
::--l—du-—-.—au Hﬁd?.w-hia ether substumces that abverh seler energy
Dilaton Pasninnter in the HIRS Karst Tarsin with chasacteristics of salief )
swdace pathuy that aad arising kom & high dageoe of Rudigtion: Pastickes {slphe. betn, Revtrons!
rﬁ value anelgued ts tacgets as Mg-*ﬂ:n.lh — or photons (»- snd gunme-rays) by
fow er of e miovent surface ﬂ-h-’*i_hm. Temastones, ' Bedioactive decesc B o
m—-*n_.l" .' Ge 1S oir -nn-.n—-.dm wuclonr runsfaemation, wheveby an fovtope
migestion. ground water and sult el inchede iagnlar of ens clament i Sansformed inte am fsotope
patowaye Gat e paint vartcal shalie. aloupt  of snnthar clament, selossing excess energy
=" ™ tgets ae thair distance caverns, sbundent springs. sad/er ia Ge form of sadistien.
incsusses e she. fimblase}. diseppenring steesms. Karst aquilsrs ase Redivaciive kel iife: Time voguived for
. (e} Mnnsuse of associsted with keest terrain. cns-helf the atams in 8 given quantity of »
the extent of of & sshotance LCyy (lethal cancuntration, 30 ipaciic radiomnclide to wndergo redivective
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the mebilly of o substance for e poand wgenisms. The LCes is wned in the FRS fn Bedbsactivity: Pruperty of thees isotopes of
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dase sssecieted pescont incsense subptance thet kifls 38 percant of a of of
e = exposed aganigms. The LDy is inthe lostope of 2a
wapenss over conteel poupe. Par HBS HES in dement exdiliing sadicacitvity. For HRS
m*“b—- m’..-h“'"u,' . pupesss, “sedissuciide” snd “yadialsotope
Godicant pur Sflageun bedy Contaminany m’ v/kel uve vond symsagueswnly.
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Site: Area(s) where a hazardous substance
has been deposited, stored, or
placed. or has otherwise come to be located.
‘Such areas may include multiple sources and.
may mdudethembetwemm
Swpcfacmr[abonfand
Mr):&mhdthepnhbim:of
respoase (for example, cancer) per unit
mhhoruubmnamahfeme.'l‘h
dopehmulypanymedhaﬁmah
probability of an individual
Mmuumﬂtdwwa
jparticular level of a human carcinogen with 2
‘weight-of-evidence classification of A, B, or
t[(nlkg-dty)“hm—nﬁouuve
substances and (pCJ~* for radioactive

mbshnces]
Source: Any area where a hazardous
substance has been deposited. stored.

disposed, or placed., plus those soils that have

become contaminated from migration of a
hazardous substance. Sources do not include
those volumes of air, ground water, surface
water, or surface water sediments that have
become contaminated by migration, except
in the case of either a ground waterpiume
with no identified source or contaminated
surface water sediments with no identified
source, the plume or contaminated sediments
1may be considered a source.

Target distance limil: Maximiim distance
aver which targets for the site are evaluated.

The target distance limit varies by HRS
pathway. -

Uraniam Mill Teilings Radiation Control
Act (UMTRCA) Standards: Standards for

104, and 108 of the Uranium Mill Tailings
Radiation Control Act, as amended.

Vapor pressure: Pressure exerted by the -
vapor of a substance when it is'in equilibrium
with its solid or liquid form at a given
temperature. For HRS purposes. use the value
reported at or near 25° C. [almosphete or
torr).

Volatzbmlwu Physical transfer process
through which 2 substance undergoes a
change of state from a solid or liquid to a gas.

Water solubility: Maximum concentration
of a substance in pure water at a given
temperature. For HRS purposes, use the value
reported at or near 25° C. {mitligrams per liter
{mg/M)}.

Weight-of-evidence: EPA classification
system for characterizing the evidence
supporting the designation of a substance as
& human carcinogen. EPA weight-of-evidence
groupings include:

Group A: Human carcinogen- —sufficient

evidence of carcinogenicity in humans.

Group Bt: Probahle human urcmogen-—

I‘:unned evidence of carcinogenicity in
um:

Group B2 Probable human carcinogen- -

sufficient evidence of carcinogenicity in

animats.

Group C: Possible human carcinogen——

limited evidence of carcinogenicity in

animals.

Group D: Not classifiable as to human

carcinogenicity- —applicable when there

is no animal evidence, or when human or

animal evidence is inadequate.
Group E: Evidence of noncarcinogenicity
for humans.

20 Evaluations Common to Multiple
21 Overview. The HRS site score (S) is .
&emhofmwﬂuﬁmdbupa&wm :
« Ground Water Migration (S}
SnrbceWm:walhon(S..]

pathways use single threat evaluations, while
the surface water migration and soil exposure
pathways use muitiple threst evaluations.
Three threats are evaluated for the smface
water migration patbway: drinking water,

threats are evaluated for two separate
migration components-~overland/flood
migration and ground water to surface water
migration. Two threats are evaluated for the
soil exposure pathway: resident population
and nearby population.

The HRS is structured to provide a parallel
evaluation for each of these pathways and
threats. This section focuses on these parallel
evaluations. starting with the calculation of
the HRS site score and the individual
pathway scores.

211 Calculation of . HRS site score.
Scores are first calculated for the individual
pathways asspeuﬁedmsectxopsz through 7
and then are conibined for the site using the
following root-mean-square equation to
determine the overall HRS site score. whxch
ranges from 0 'to 100:

' S‘\j S&,; s,.:s,»«s.

212 Calculation of pathway score. Table
2-1, which is based on the air migration

" pathway, illustrates the basic parameters

used to calculate a pathway score. As Table
2-1 shows. each pathway (or threat) score is
the product of three “factor categories™
likelihood of release, waste characteristics,
and targets. (The soil exposure pathway uses
likelihood of exposure rather than likelihood
of release.) Each of the three factor categories
contains a set of factors that are assigned -~
numerical values and combined as specified
in sections 2 through 7. The factor values are

rounded to the nearest integer. except where .

otherwise noted. }
213 Common evaluations. Evaluations

common to all four HRS pathways include:
* Characterizing sources.

-ldentifying sources (and. for the soil
exposure pathway. areas of observed
contamination [see section 5.0.1)).

-1dentitying hazardous substances

associated with each source (or area of -

observed contamination).
-Identifying hazardous substances
available to a pathway.

- TABLE 2-1.—SAMPLE PATHWAY
SCORESHEET

Nad- | Value
mum | as-
V‘.ﬂ w‘ “

gee § &8

!
i
LTy

ﬁn-s' 108+100)._._.

3 ,
H
1

or
sensiive However, the
' score b $ solef e 3
shmdbanmdnmdwpoms

* Scoring likelihood of release (or

likelihood of exposure) factor category.
-Scaring observed release (or observed

mnmnmﬁm). _
-Scoring potential to nlnase when there
isno obsa'ved release.
» Scoring waste characteristics factor
category.
-Evaluating toxicity.
~Combining toxicity with mobility,
persistence, and/or bicaccunmulation
{or ecosystem bioaccumulation)
potential, as approptiate to the
pathway {or threat).
-Evaluating hazardous waste quantity.
-Combining hazardous waste quantity
with the other waste characteristics
factors.
—Determining waste characteristics
factor category value.
* Scoring targets factor category.
~Determining level of contamination for
largets.
These evaluations are essentially identical
for the three migration patkways (ground
water. suface water, and air). However. the

51587
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evainations differ in cartein seapects for e
soil cxpesme pothesay.

sadicactive
Section 2 fecases en evelmiions commen
ot the pethwuy and theest levels. Nete thet
for e grownd woter and smface weter
"':""""""""'
zlh squler (ser section 50§
" and cach wetesshed {see sections 4113 and

4215) when deturmining the pothwey scoses
for & shin. Abbough the sveluntions in section

bazardous wasts quantity. loxicity /emchility)

tha: regult from the * evaluations cam

by aguiler and by v-stersbed at the site This
differences

can sccur hrongh beth in the
specific sources and elﬁbbh
evaluated for each and wetarshed

and in whether observed reivases can be

* Hasssdous substences sesociated with
thess seurces jor sess of ebeervad
contemination).

* Pathwoys potaticlly hroatened by
thess bansudons subsiances.

Table 3-2 prasents & sampls workshest for
sousce chaacterisalion.

221 Kty sowces. For the three
migssiion pathways, identily the sowsces at
e s hat contain haxsedous substances.
Mdentily the migrativi pathwey(s] to which

Avaintie 0 pathway
st sdutance A — Suslacs wetr (BN Sod
G Purscutese L) Ot wusw Residee - Newmby
]
% . -
T
212 idemafy hazepdens substonces Egation pathway. consider the following ~All hazsedens sulbstances associated
essociated with ¢ sewrce. For each of he mmmnq& with 2 ssurce with s ground water
ose migration petisays. consider hase from e spurces af the site W0 the patiway: comtsinment facter vales grester then
bazardons substences decamented i & * Grownd water migration. Sfseesecions 4221 2and 3127)
svurce (lor example. by sempling. Labels. -Hasomdous substences that meet the * Ais wigration.
wanifests. ersl or wullion stateapents) to be criteria for an obeerved relcase (see ~Hazaodeus substences that meet the
aseacisted with dhat souce whan evaluting section 23 0 grownd water. critatia for an ebecrved release % the
eoch patheryy. In same instances. & AR .
h-““_hhc—ud-_ "h’-“. mﬂ‘. associsted ~Al gascous hasasdous sebstinces
u--a::h-*lu . "-” ._"'h thaa associated with s soerce with a gas
Hh*.*.ﬂ:l-m"?mm 0 fsee section 31.21). coutainment factor velue greater thon
substance cannet be docxmented * Swrface water migration—overiand/flood _:!hmml' substances
For he Guee migration pothnenys, in these COmpORERL. iated wilh & source with a
iosiances whes he specilic spascels) camsot ~Hazardous subetasces that weet the containment factor value
e documanted for & banasdous svbsteace. critaria for an observed release © than & fsee section 6.1.221).
censider the basasdous substance o be swrface waler in the watershed being Oﬁ:ﬂhll N -
possant in sach seusce at the site. except evalnsted. wh pathway, s“"""
ml.xlmlh-l -Al hazardeus sebstances associated Mhlﬂlmﬁm[ cannot
not or could aet be peessnt. e with 2 source with & surface water e docamented. cangider that hexardous
Fer an seee of chosrved contamination in comtzinment factor value greater than b pppre 1y be svailable to migrate o the

the seil expesmse pathwey. cousider cnly

thess bazardous sebstances that meet the

criteria for hsarved conteminatien for that

ares {soe sactien $0.1) o be asseciated with

Giot seee when evalnating e patbway.
223 idencly

awaiichle 10 o paherey. In evaluating each

@ for the watershed (see sections
412121 1a0d4221221)

~Hazardous sebstances that meet the
criteria for an observed release o
ground w ater.

pathusyy when it con be associsied (see
section 2.2.2) with at least ene source having
2 costaisment fscter value greater than 0 for
that pethpray.

in evaluating the seil expesure pathway.
consider the hazardous substances
available 1o the pathway:
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. Soilexpom—mldentpopuhm
threat. -
—All bazardous su >stances that meet the
criteria for observed contamination at
the site (see section 5.0.1).
* Soil exposw2—nearby population threat.
-Al hazardous substances that meet the
criteria for observed contamination at
areas with an attractiveness/
accessibility factor value greater than
O (see section 5.2.1.).
23 Likelihood of release. Likelihood of
release is & measure of the likelibood that a
waste has been or will be relsased to the

that pathway. If the criteria for an observed
release are met, do not evaluate potential to
release for that pathway. When the criteria
for an observed release are not met, evaluate
potential to releass for that pathway, with a
maximum value of 500. The evaluation of
potential to release varies by migration
pathway(sums.tauu].

an observed release either by
diredohmﬁonoﬂhuelemoh
bazardous i

ithe release must be attributable to the site.
Uuﬂ!mluuin'l‘ablez-aulheshm
fior determining (The
criteria in Tuble 2-3 are also used in
establishing observed contamination for the
s0il exposure pathway, see section 5.0.1.)
Separate criteria apply to radionnclides (see
section 71.3). -

TABLE 2-3.—OBSERVED RELEASE
CRITERIA FOR CHEMICAL ANALYSIS

Sample Messurement < Sample Quantitstion

NO cbeerved relsase is established.
Sample Measwroment. > SAMME QUANTITATION
[T~ ]
An cbserved relesse is established as lollows:
* ¥ the background conceniration is not detected
{or is Jess han the detection imit), an cbeerved’

* ¥ the background concentration equals or ex-
couads the detection mit, an observed releass is
established whan the sample measurement is 3
Smes or more above the background concentra-
Son. .

1t the sampie quantitasion Smit (SQL) cannot be

MWIMSMM
reloase a3 follows:

i e R IEEE
i

i ipaanse LR A

—lnwldyammmmo
mwwmmum

—IhwmhmMMh
EPA Coniract Laboratory Program, use the detection
fimit (OL) in place of the SQL.

Inan'lhrtlle

- pathway (or threat) and use that substance in
characteristics

evaluating the waste

of the pathway (or threat). For the three .

mia-auupnﬁwmlmdllnnh].bmthe
this hazardous substance on the

m

factor values, as
applicable to the migration pathway (or
&rut}?whnﬂmpﬂh\uy base
the selection on the toxicity factor alone.
Evaluation of the toxicity factor is specified
mmw mUnﬁlmmdm
mobility, persistence, or
bioaccumulation (or
biueannhﬁm)puuﬂ-lhcmnryby
pathway (or threat) and are specified under
tlnwhpaﬂmay(wthut)m
Section 24.1.2 identifies the specific factors
that are combined with toxicity in evaluating
each pathway (or threat). .
24131 Taxicily foctor. Bvaluate toxicity
for those BaZardas Fubstances st the site
that are available to the pathway being
scored. For all pathways and threats, except
the surface water environmental
" evaluate human toxicity as specified below.
For the surface water environmental threat.
evaluate ecosystem toxicity as specified in
section 4.1.4.2.1.1.
Bubhshhmnmgtyhaornha
based on quantitative dose-response
parameters for the following three types of
toxicity:

weight-of-evidence ratings for
carcinogenicity. If a shpobchtunot
available for,a substance, use its EDyy value
to estimate a siope factor as follows:

1
8 (EDxe)

Slope factor =

~

+ Noncancer toxicolagical responses of
chronic exposure- —use reference dose (RID)
values.

* Noncancer toxicological responses of

PRV Y

* If RID and slope factor values are both
available for the hazardous substance, assign
the substance a value from Table 2-4 for

from Table 3-¢ based solely on the available
value (RID or slope factor).

- o I peither an RID nor siope factor value is
available, assign the hazardous substance an
overall toxicity factor value from Table 24
based solely on acute toxicity. That is,

. consider acute toxicity in Table 2—4 only

when both RID and slope factor values are
not available,

o If neither an RED, nor slope factor, nor
acute toxicity value is available. assign the
hazardous substance an overall toxicity
factor value of 0 and use other hazardous
substances for which information is available

in evaluating the pathway.
TABLE 2-4.—ToxiCITYy FACTOR
: EVAI.I.IATM
mrﬁwm
RD<0M o 10,000
o.oonssno<oms 1000 -
0.005 < RID < 0.05. 100
005 < RID < 0S R 10
05 < RID. 1
RID not avalable . [s]
Carcinogenicity (Human)
Weight-of-avidence®/siope tactor (mg/ 5
_ kgde value
A 8 Cc
05 <SP {5 < SF 50 < SF 10,000
005 < SF [0S g SF |5 cSF < 1,000
<05 <SS
SF <005 {005 < SF |05 g SF 100
<05 <5
——— |SF <005 |SF <05 10
Siope Siope 0
factor not | - factor not | tactor not
avaliable. available. avaiable.
" «A B, and C refer © weight-ol-evidence catego-
fies. Assign substances with a weight-of-evidence
catagory ot D (inadequate evidence of carcinogen-
m:;ﬂmqp&daumuy)a
“5F = Siope facror,



wmlvdﬁﬂumlﬁﬂay.nmmheumlidaﬂ-m

E1509
L
TamLE 2-4.—Toocrry FACTOR EVALUATION—CONCUIIDED
Acute Tonicly Ghmnend
! N
Ontl L\ (mpigd Dummsl LD\, mphg) | Ot o it i gD l Gas or vapor LCos o) Aeagred

T
Pt PPl o caz === e T “
Scile <D 25D |02 g W < 2 W< ] WO
W (BclDec 2 lla<® 1Mot 1 W
e ¢ D % < D 2 g e 1 2900 il 1
[T. 5 ¢ ] Dy =t meinbie L&-um______iu‘.-“____———— [}

Eacter value for the hazardoss
sebeiance for the buman foed chaic
dwest (see section 4232 1)

ﬂlyhc.nhfa&emh’q

the hazardous waste quantity -

hmh wm
aSocate bnzardoss sebstances
h-hmhou:iﬁc—m
in the snanmer specified in section 222,
ssbstances

wastestream i be snailocated source for »
migration pathway i there is defmitive

Diformation indicsting that the substacce or
wegstestream could only have been placed :a
m-ﬁaw&auvmdn

f{ackcr far the soil exposere pethway. dlecate
£ each ares of cheerved contamine tion only
those harardocs ssbetances that meet the
Citenis for cbserved contamination for that
area of observed contam:nation and oxly
those barardows wastestreams that contzin

harardows ssbstances that meet the criteria

for observed contamina’:on for tha* area of

unplieceted sowce) having
. tacter value grastur than @ for the palinray

being evalaated Congider the wkallocyted
seurce ' have o contzinxment factor velee
gontex han @ for sach migraiion pathnray.

For e soll expeswrs pathnrsy. assign a
soupce buzardous waste quaztity value to

allocated ts e souwsce for aree of ebserved

contamisstien). @ucapt: -
© Por 2 hazsadeus wasts Listed purseeat w0
saciien 3901 of the Selld Waste Disposal Act.
a5 amended by e Ressmnce Conservation
sad Recovery Act of 2558 (RCRA), 2US.C
G001 ot seq., delemine Bs mass for the
evaluation of this messuse as Sollows:
- the hexardous wante is Ested solely
. farFlaxasd Code T fooxic waste)
inciude euly the mess of constiteets
a the hazandous waste that sre

determine its mass for the evaication of s
measure as fickiosrs:
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If the hazardous waste exhibits ouly the  TABLE 2-5.—HAZARDOUS WASTE QUAN-  contamination). Poe the soil exposure

‘characteristic of toxicity (or only the
characteristic of EP toxicity). include
only the mass of constituents in the
hazardous waste that are CERCLA
hazardoas substances and not the
mass of the entire hazardous waste.
—If the hazardous waste exhibits any
other characteristic identified under
section 3001 (including any other
characteristic plas the characteristic of
toxicity for the characteristic of EP
toxicity]). include the mass of the
-cafire hazardous waste. .
Mndﬁsmd&d@uﬂducm
e edons constiten quaniity as

» For the migration pathways, assign the

source a value for hazardous constituent
' quantityusing the Tier A equation of Table
2-5.-

* For the soil exposure pathway, assign the
ares of observed contamination a value using
the Tier A equation of Table 5-2 (section
5122).°

f the hazardous constituent quantity for
tha source {or area of observed
contamination) is adequately determined
{that is, the total mass of all CERCLA
hazardows substances in the sowrce and
releases from the source [or in the ares of
observed contaminstion] is known or is
estimated with reasonable confidence), do
not evalnate the other three measures
discussed below. Instead assign these other
three meagares 2 value of 0 for the source {or
area of observed contamination) and proceed
. tosection 24218.

- If the hazardous constituent quantity is not

‘adequately determined, assign the source (or

constituent quantity based on the

hazardous
avaflable data and proceed to section
24212

' TABLE 2-5.—HAZARDOUS WASTE
QUANTITY EVALUATION EQUATIONS

Teor

B* | Hazardows - b | W/5000
c*
vV/2.500
/25,

v/2s
v/500
vI2s
v/2.500
v/2s
0° | Area (A}

" A/3.400
A3

TITY EVALBATION EQuATIONS—Concluded

"

Tier Measure Units oed

valus*

Swuctace u" - A3
impoundment
Guwied/

backilledy

Lond wreptment_.—..} @ AIZm

[ S R A1Y

(!nl.l“ﬂt_tl._.1 e A/34 000

'Dommn .
*Corvert vohame ©© mess
1on=2,000 poundss=1 aﬂ: m-t m-zno
~lmmam-wm
surface area under plle. not sutace

24212 Hazcrdous wastestreom
guantity. Bvaluate hazardous wastesiream
quantity for the source {or ares of observed
eumnimﬁoa)buedonﬂnm’o{
hazardous wastestreams

plus the mass of any
additional CERCLA pdilutants and
coutaminants (as in CERCLA section
101{33]. as amended) that are allocated to the
source {or area of observed contamination). .
For s wastestream that consists solely of a
bazardous waste listed pursuant to section
3001 of RCRA. as amended or that consists
aolelyohmhwdoummﬂm
exhibits the characteristics identified under
section 3001 of RCRA, as amended. include
the mass of that entire hazardous waste in
the tion of this measure. -
sed on this mass, designated as W,

q\nngity;follm he
» For the migration pathways, assign

source a value for hazardous wastestream
qmntymngthe‘ﬁer equation of Table

. I-‘orthewnlmupﬂhmy assign the
area of ocbserved contamination a value using
'heﬁitneqmmdrabhs-e(mhon
5122

Do not evajuate the volume and srea
measures described below if the source is the
umllocatedmonﬁh‘bﬂwmg

applies:

from the source (or for the area of observed
contamination) is known or is estimated with
reasonable confidence.

1f the source is the unallocated source or if
this condition applies, assign the volume and
area measures a value of 0 for the source (or
area of observed contamination) and proceed
to section 2.4.2.1.5. Otherwise, assign the
source {or area of observed contamination} a
value for hazardous wastestream quantity

_based on the available data and proceed to

section 2.4.2.1.3.

24213 Volume. Evaluate the volume
measure using the volume of the source {or
the volume of the area of obg‘erved

pathway, restrict the use of the volume
measure o those areas of observed
contamination specified in section 51.2.2.

Based on the volume, designated as V,
assign 2 value to the volune measure as
follows:

. l-‘ottlnnmhmpudmmudgnhe

- source a valde for volume

using the
appropriate Tier C equation of Table 2-5.

* For the soil exposare pathway, assign the
area of observed contamination a value for
volume using the appeopriate Tier C equation
drabks—z(ms.uzx

thﬂmdhm(«wmd

contamination, if

th-aumanlnddudmdto
section 2.4.2.1.5. i the volume cannot be
determined {or is not applicable for the soit
exposare pathway), assign the source (or
area of observed contaminatian) a value of 0
_ for the volutne measure and proceed to

" section 24.2.14.

24214 Area Evaluate the area measure
using the area of thesource {or the area of
the area of observed contamination). Based
on this area. desighated as A, assign 2 valve
to the area measure as follows:

* For the migration pathways, assign the
source a value for area using the appropriate
Tier'D equation of Table 2-5.

« For the soil exposure pathway, assign the
area of observed contamination a value for
ares using the appropriate Tier D equation of
Table 5-2 {section 51.2.2).

24218 Cakulation of source hazardous
waste quantity value. Select the highest of
the values assigned to the source (or area of

greater than 0. but less than 1, round it to 1.
Based on this value, select a hazardous waste
qnmutyhctornhefonhepcthmyﬁvm
Table 2-8.

TABLE 2-6.—HAZARDOUS WASTE
QUANTITY FACTOR VALLES

o [}
1" ® 100 L

Greater han 10010 10000 ! 100
MMIDMDiMM___ 40,000
 Grester' thar; 1,000.000. - 1.000.000

it the harardous waste Waste QuUantity value is greater
mo.un-smnmmunnsspmn

'qupﬂmdhmdusmwb-
ty is not adequately determined, assign & value as
specified in the text; do not assign the vaue of 1.

Tt % X Wf’j{‘@

R R/

ver dt wIVIIIHE
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h-*ﬂ-.ﬂ-ulhh-h. mnhbupbny(zﬁ—n

consinsat quenilly is adequalely /| Jrom Table 2-7.
detesmsined fee~ section 24.211) for ol
-—ucul of soapces amd TABLE 2-7.—WASTE CHARACTERISTICS
selesses aler 8 ramoval sctise). FACTOR CATEGORY VALUES
o mate ety forir wotes for e Y
washe N
patiouy. ¥ e haserdous : Weste charactsiatics prodect o om

assign by the velus hum Tabie 3-8

or a value of 30, whichever is grontar.

as e hassedous waste quantity facter

valeg fur thet pathnesy. -

i thass hes bosn 8 semeval ectiox

= ~Deteimine valuss from Table 3-8
wibh sad without consideration of

-l:*h-ﬂh*l
oom Thbis 3-8 wihaut

section 2422 subxect 30 &8 maxioem product
of 1 X" Besed on this waste characteristics
prod=ct aseize & waste chamactevistucs factor

Gogatar gn O tn loss S 0
0 o s s 1 W0

1X %" W loas Sew 1% ¥0°
19" s Bae 1 %0°
1X90° o hoes Ghan 1 x 10°
1X 90" t» loss Gmn 1 x 900
1% 30° to lons Gan 1 0",

-3

IXW wimsBan 110
IXW phmban 1 _______ "~
IXWO D Pan it

1x W0

= A maximam prodact of 1 10**, end
* A maximes M" exciusive of the
bisaccamelstion

wctsal contamunation 15 Lewel [ or Level M as
fobews:
~Level L
- —bbedia-speci [ic concentatoas for e
targe! meet the critea for an

ohoerved selonse for ebserved
costamisstion) for the pathvray acd
ave ot or shove madie-specific
bencheperk valuss. These

1 tangets as specilied im sections 3,
4dandGer

~-Fear the han food cheia theest in
the swiace water migsation -
M”hu

Jahﬁh*b“hﬂlnﬂ
Level R concentzutions for a pathway
h“*hmm
Lovel | cancestrations fer
setivay (ar Gurent).

* Potential contaminstion: Target is
“.Cﬂ*l‘lnms
not assecizted with acteal contamination for
thet palerny or eeat).

Asuign a facter value for individeal risk s
ﬁwbﬁu&wﬂuhw&s
» the pathrway or Sweet)

. ayﬂiq“nuwut!m
Level ] concentzations.

* Sam Lewel [ targets and muitiply by 10.
fLevel | is not used for seasilive
cavissnmeats in the s0il exposare and air
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with incressing distance or dilution within
the different
* Sum the values fo the three levels.
haddmtn.mulnepomum
within all pathways for welfare-
related impacts (for example, impacts to
mlunlhndl.bntdonotdepmdm
thc!uu:malorpotenml

mmwhwaammlomaon.

. Determine whether Level I concentrations or
Level Il concentrations apply at a sampling -
location {and thus to the associated targets)
as follows:

« Select the benchmarks applicable to the
pathway (or threat) being evaluated.
¢ Compare the concentrations of

hazardous substances in the sample (or
comparable samples) to their benchmark
concentrations for the pathway (wthreat).u
speuﬁcdmnctmn
Detnmwhchhvehpphubucdon

this comparison. -

* If none of the hazardous substances
d:giblebbeevalnufwthcnmphu
location has an applicable benchmark, assign
uvdnb&eacmdmnmhonn&n
smphq location for the pathvny (or threat).

In the comparison, consider only
those and only those hazardous
substances in the that meet the

criteria for an observed release (or observed
contamination) for the pathway, except:
tissue samples from aquatic human food
chain organisms may also be used-as
specified in sections 4.1.3.3 and 4.23.3 of the
surface water-buman food chain threat. If any
hmnbstmeeumtinmthan
one comparable sampile for the sampling
Iocnhm.me the highest concentration of that
‘hazardous substance from any of the
comparsble samples in making the

COIpParisons.

Treat sets of samples that are not
comparable separately and make a separate
<>ompanmﬁoreuhnu:hset.

making the comparisons for the indicated
palh\ny {or threat):

* Maximem Contaminant Level Goals
{(MCLGs)—ground water migration pathway
and drinking water threat in sarface water
igration pathway. Use only MCLG values
greater than €.

* Maximum Contaminant Levels (MCLs)—
ground water migration pathway and
drinking water threat in surface water
13 cation pathway.

* Food and Drug Administration Action
Level (FDAAL) for fish or shellfish—human
food chain threat in gsurface water migration
pathway.

. » EPA Ambient Water Quality Criteria
- {AWQC) for protection of aquatic life—
environmental threat in surface water
raigration pathway.

¢ EPA Ambient Aquatic Life Advisory
Concentrations (AALAC)}—environmental
threat in surface water migration pathway.

» National Ambient Air Quality Standards
{NAAQS}—air migration pathway.

¢ National Emission Standards for
Hazardous Air Pollutants (NESHAPs)—air
nigration pathway. Use only those NESHAPs
promulgated in ambient concentration units.
S 051999 0058(03)(13-DEC-90-11:23:26)

» Screening concentration for cancer

niigration pa
hmnﬁaoddnhdnuumuhamm
migration pathway; and soil exposure
pathway).

. Smmgcmcmmtxmﬁorm

pathway;
hunhodduhﬂluuhmm
migration pathway; and soil exposure
pathway).

Select the benchmark{s) applicable to the:
pathway (or threat) being evaluated as
specified in ms&mwch&mﬂle
concentration of each hazardous
fmnthumplbgloaﬁontombmdlmrk
concentration(s) for that pathway (or threat).
Use only those samples and only those
hazardous substances in the sample that

" meet the criteria for an observed release {or

observed contamination) for the pathway,
except: tissue samples from aquatic human
food chain organisms may be used as
specified in sections £.1.3.3 and 4.2.33. If the
concentration of any applicable hazardous
substance from any sample equals or exceeds
its benchmark concentration, consider the
sampling location to be sebject to Level |
wmmnmhrwplﬂlwayh.(.uwm t). i

contamination) for the sample (or comparable
samples) or is eligible to be evalvated for a

For those hazardous substances that are
carcinogens (that is, those having a
carcinogen weight-of-evidence classification
ofA.B.orC).calcuhteanmdlelonhe
sample location as follows: -

I= z.s_z

i=1

where: - .

C,=Concentration of hazardous substance i
in sample {or highest concentration of
hazardous substance i from among
comparable samples).

SC,=Screening concentration for cancer
corresponding to that concentration that
corresponds to its 10~¢ individual cancer
risk for applicable exposure (inhalation
or oral) for hazardous substance i

n=Number of applicable hazardous

* substances in sample {(or comparable
samples) that are carcinogens and for
which an SC, is available.

For those haxardous substances for which
mkﬂ)nauﬂable.aldabanmdexlfm
the sample location as follows:

ble
samples) for which a CR, is available-
If either I or ] squals or exceeds 1, consider
te sampling location to be subject to Level I
concentrations for that pathway (or threat). If
both I and J are less than 1. consider the
sampling location to be subject to Level I
concentrations for that pathway (or threat).
H. for the sampling Jocation, there are sets of
unpluhtmnotconpmhle.almhlel
and J separately for each such set, and use
lhehdnltulcuhtednlwoﬂand]m
assign Level [ and Level I
S soctns 731 s 722 b e o
coptamination
radiosctive substances.

30 Ground Water Migration Potfrway
Evaluate the ground water migration .
pathway baséd on three factor categories:
likelihood of release, waste characteristics,
and targets. Figure 3-1 indicates the factors
included within esch factor category.
Determine the ground water migration
pathway score (S,) int terms of the factor

category values as follows:
Sm (LR) (WC) (T)
SF
where:

LR-'dLﬁglihood of release factor cltegory
ne.
'WC=Waste characteristics factor category
value.
T=Targets factor uugory value.
SF= factor.
Table 3-1 outlines the specific calculation

procedure.

Calculate a separite ground water
migration pathway score for each aquifer,
using the factor category values for that
aquifes for likelihood of release, waste
characteristics, and targets. In doing so.
include both the targets using water from that
aquifer and the targets using water from all
overlying aquifers through which the
hazardous substances would migrate to reach
the aquifer being evaluated. Assign the
highest ground water migration pathway
score that results for any aquifer as the
ground water migration pathway score for
the site.

BILLING CODE 8550-50-M
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FIGURE 3-1

Nearsst Well

Population

¢ level ! coneonttntlonl

¢ Level Il Concentrations
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ﬁus 3-1.~GROUND WATER MIGSATION Pmud SCORESHEET -

F2=tor categories and factors

20 Potential 10 Raleuse [Snes 23(2b + i+ 200}

3. UleBhood of Release (iigher of Tnes 1 and 2e)

Od.- Poputation fines u+w+u

9. Resowrtes
12. Wellheaot Area

Protection
11. Targets @ines 7404 49410)

Grownd Water Migration Score for an Aquiter:

. amsﬂvmaxanwmr
Ground Waber

11WSWI(S.J mmmntzhﬂm

§.§ B8-2222 2 E8E Bfs-33 § li

owmmnmmm

& Napdirunn velue
'Domlmﬂbmw

3011 eradw&rtawdumoelimi:
- The targe: distance limit defines the

gxiraum distarce from the sovrces at the -
site over which targets are evaluated. Use a -
target distance limit of 4 miles for the ground
except when

{see section 3.1.1) to lie within theta:gct
distance limit of the site, regardless of the
well's distance from the seurces at the site.

For sites that consist salely of a
contaminated ground water plumse with no
lclent!ﬁea source, begin measuring the 4-mile

irget distance limit at the center of the area

mf obwrved | ground water contamination.
Determine the area of obsesved water
contamination based on available samples
that meet the criteria for an observed release.

3.0.1.2 Aguifer boundaries. Combine
mukiple squifers into a sindebydmlt-gicn.. 1
for scoring parposes if a
interconnections can be es(abhshed fo- these
aquifers. i+ contrast, restrict aquifer
boundaries if aquifer discontinuities czn be
established.

0121 Aguifer interconneciions.
Evaluate whether aguifer intsrconnections
ceour within 2 miles of the sources at the site.
If they occur within this 2-mile distance, ’
ccmbine the aquifers having interconnections
in scoring the site. In additior, if observed
gund water contamination attributable to
th2 sources at the site extends beyond 2 miles
from the sources, use any locations witkin the
Liriits of this observed ground water
contamination in evaluating aquifer
interconnections. If data are not adeguzie to
€s2blish aquiler interconnections. evaluiiz
the aauifers as separate aquifors.

30122 Aquifer discontirujties. Evaluate
whether aquifer discontinuities occur withia

target distance limit, do not consider this to
be a discontinuity in scoring the site.

3013 Korst aquifer. Give a karst aquifer
that underlies any poction of the sources at
the site special tonsideration in the
evaiuation of two potential to release factors
[(depth to aquifer in section 3.1.2.3 and travel
time in section 3.1.2.4), one waste
characteristics factor (mobility in section
3.2.1.2}, and two tazgets factors (nearest well
in section: 3.3.1 aad potential contamination
in sectior: 2.3.2.4).

31 Likelihood of release. For an aquifer,
evaiuzate the likelikood of release factor
category in terms of sn observed release
f2ctor or a potential to release Sactor.

3.11 Okserved release. Establish an
vhserved release to an aquifer by .
damaonsirating that the site bas releasec a

.l:azardous substance to the aquifer. Base this
camanstralior: or, eithers

* Direct ohservation—a metesisl that
containg one or more hazardous
has been deposited into or bas been observed
ecterirg the aquifer.
Chemical

backgromnd
sita (sew section 2.3). Some portion of the
significant increase must be to
the site to establish the observed release,

this value in Table 3-1, and proceed to
section 3.1.3. If an ebeerved releass cannot be
establichad for the aquifey; assign sn
observed relesse factor valos of 6, exter this
vahnemTables—Lndpmeeedhseclm
312

31.2 Potential to releass. Evaluste
potential to release only if an observed .
release cannot be established for the aqu:fer
Evalcate potential to release based on four
factors: containment, net precipitation, depth
to aquifer, ard travel time. For scurces
overlying karst terrain, give aay karst aquifer
that eaderties any portion of the sources at
the site special consideration in evaluating
depit loaquetandinvelhm- as specified
in sections 3.1.23 and 342

31 Containment.Asipa
containment factor value from Table 3-2 to

" euch source at the site. Select the kighest

containmen! factor value assizned to those
sources with & source hazardoas waste
quantity value of 0.5 or more {see section

»
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242139} (Do set inclyde this ninimen sine sssign it s the containment factor value for * Detarmine monthly precipitation and
soquicament in evilsating sny other foctor of  the aquifer being v 1ated Eater this valee menthly evapsianspization:
this pathevgy ) Assign this highast valoe s in Table 3-1. ~Use local messssed menthly sverages.
the containmest factor velue for the aquilier 3122 Nel precipitotion. Assiga a net -Whes lecal data are aot svailable. wse
being svaluated Buter this valur in Table precipitation factor value 10 the site Figare menihly svesages from the neerest
1 3-2 provides computed net precipitation _ - Neficsal Ocesnegeaphic and

X 00 somce st e site mests he niniman factor valwes. based oo site location. Whese - Anmsepharic Admisisteation westher
sins soquiramant, hen select the highast aecessary. determine the aet precipitation stplion thet is in a similer geographic
value assiged o e sowres ot the site and factar value o3 liows setling.

TABLE 3-2.—CONTARMENT FACTOR VALUES FOR GROUND WATER MIGRATION PATIMWAY

Sewsce i Amigned valus
A8 Sowess (Bxsept Swisee bnpeundnents, Land Teshnent, Costuiners, and Taning
Eidonse of hamviom sbgtance sigsiion fom sowte sea (4. SOwce sea Achuiu e ond ey »
anseciued contalement shaches).

o e »
Mo euighncsy of hmening dehnce mgnien Sum Seucs vl & Iner, et
) s of o fefpuing presat (1) melatningd etginessed CoV, or §2) hoxclioning ond muiniiined mR-en
oyl syeam nd el Sageeet Bpuipm, o (1) Secloning laschese Collection and removel SyShesR
immadiately shove Suar
0 Any enp of Gro Bune Rumtp in (2} preset
3 Avy tmo of oo Rams b (2) prenane
00 A8 S dumg b i) present ghus ¢ unclinning greved weter eoaliosiag system
h.-hunnnncwmu-_mb“?
Geposind ia sasme sea.
S seigerus of henasdous Subslsnce sigaiive Sum sewce aud. denble fner with Suncioning lnachete coflectien |
-ﬂﬂﬂd———.—ﬁyﬂﬂmﬂm }
N Culy exo of o hilsaing Geficancies graast v contninment (1) bk or moncosiginesingd Ggids or
-—ua—t.-l.ha-—--—-—-n-cm--—i—--
e.r 1 rr—J " _§°° @i ¥ 74 g
[~ 7 -r " 17]
u—-u--——-mmuﬂwu—wsunﬁ‘
wrall aer taachety 5 gramied. tquins o Sumndals casapising bes lnguits not deposiing @ WwCe wea. and -
fanciionng ond maistaind aun-en cosbo! praguat. \
Switans tupomuinpnt
Sdimos of hansnins svbstance mipution ek sty npnmduent
" Bnex.
Pe-lpih psusent wih aiher oo dhing. susund dling. or didng that is ast sguindy inapected and ealstelngd
0 eniiumes of hmmneins Subetenee aipuiiee Som swdsce impoundae. See lgnids present. sound diing thet

09 Linr afh hoctoning lepchute colucton an sompnsl system delow Sner, Bnd Gectoning grownd waler
) Dasiiy Sour pib toncfioning leschere csfieciion and fencwl Syuiem betaees Sners. Snd hectoning growns

waNe

we ,

euler eanlisiieg systasn.
Mo ovidmee of iy sbelsnce miguiies Som swlice Spsndued and of bee lgsids oimingted ot Evshmie weing A8 sewoes clwsis (wih a0 vk
cenwy Gl by conow of iguits o solifiicaion of mmEsing wastes e sasts feuitees. ar bee Sguid deposind.

Enlingy of batanins sbetance Mipratien bom land Sesinant 2008
Mo fuactissieg. malisingd, -0 CoanY B Auaell MEARgENRAL Systesm

N".u“‘n—uuqu‘u"-
L r 1 1 " F "%
3 Lo Sossnent 990 Salvnined & conglence wih 40 CFR 254290

® wv 38
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~Whes meassnd menthly 12 monihly potential evapotranspiration) from
evapoans isalien is et svailable. 1= I [ f5)vm manthly precipization. ¥ evapotranspiration
caicuiote meathly potential =1 for potential evaposanspiration) exceeds
() a3 follows: precipitation h!*“"' that month a
=08F, (9T, met precipitation [ 8
"vh kil "‘":!;:2‘7‘"’(““"* * Caiculste the anneal ast precipitation by
Eembontly povential . Selact the latitnde adjusting vakue far each TS e menthly met precipitation
evaponmaplzation (inches) mouth from Table -3 For Latitudes lower .
menth L than 57 Nerth or 7 Sowth. detarsmine the .T:.ﬁﬂw;
Fo=honthly lntitude sdjusting valne  menthly latitnde adiusting value by S s et precipiiotion factar value
for mendh i terpalation. .
Ty=hinan mentbly tesapersture (*C) » Calcalate menthly set precipitation by Entar the vales assigned frem Figere 3-2 o
i sehtracting menthly evspotranspirelion {er from Table 3-4. as appropriste. im Toble 3-1.
Tamg 3-3 —MoMTWLY LATTTUDE ADRISTING VALLES®
Lalute® ol
ogast o Feb Mgsch agut ey . My | aegmt | Sem [ Mow_ Dec.
W N an] om we| s 19 8 % 123 198 (T o (%]
-n - an . 113 128 1.9 131 ml 19¢ et om ors
on s e 100 m ) 125 v7 198 198 ass ass o1
BN o as 199 1 wn 12 i 18 Y o e o
»n am o T 1 X ) 17 139 114 108 ass Y o
-n ass . - 185 113 m Xy w 1 1 o a9t
»n ™ ase ' 198 199 .| 1o 158 197 4 1. 1. (T 059
[ 18¢ e 19 | n 106 i»n 184§ 1 Ty 194 m 108
»s e (Y4 s ase 100 (Y3 .0 . e 108 15 1.09
»s' 18 ) 188 'Y 4 [T an oss e 100 108 109 115
-n--'n--.—-u: ]
* For eniisted talhyths tomer L 4 Y4 4 ¥ -1 1 ¥y - "} 17 " "3
TASRE 3-4.—NET PRECIITATION FACTOR  contamsinsties sttributable to sources at the top of he aguiler being evaluated. Assign a
vauss site exiends mere than 2 miles beyond these  value 0o the Savel time factor as follows:
seurces. ase any lecation within the Limits of o i the dapth t» aquifier (soe section 31.23)
N this chesrved grewnd water contamination is 10 foet ov less. sseign & value of 35
Siat praciphuton fachen) AT when cvaluating the depth % aquilior factor o I fior the intervel being evalusied, all
fur say squiler hat does net have an lnyurs that undetlie 2 porSien of the sources

1o the lowast knoun point of hazssdons
substances 9 be evalunted for that
oguiie:. In » -

depth. assign & velur kem Table 3-5 to the

depth to aquiier facter
Detoxmios e dpth ealy ot
Secations within 2 miles of the sowsces at the

sie, excopt: § choerved grownd water

dopth o assign e factor value. Enter this
velee in Toble 3-1.

TmH—MmAmmFm

of hazardams subetapces st he site and the

ot the sils ase karst. assign a value of 35.
* Otherwise:

i mose thay ene layer has e same
lowest hydcoulic conductivity. inclede
alll such layers end sum their
thickaesses. Assiga a thickness of ¢
fost %o & karst layer that undeclies any
portion of the ssurces st the site.

-Assign g valee o Table 3-7 W the
wavel time facies. based om the
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TABLE 3-6.—HYORAUIC CONDUCTIVITY OF GEOLOGIC MATERIALS

-6

lmt-ak
Type of maierial i
conduchvity
tom/sec) 9
Gay. low permaebiity it wmmmmmmmm w0 /D‘
S35 loesses; silty clays; sediments that ave p sits; ly penuesble Wl (ine-grained, uaconsolidzied R, or compact tif with .
s018 frachusres); low p ability i mmwwmmmmmwmu /0
phic rocks | B A
ww.ﬂxmmnw mm.ww«wumm ,'f
::t-w, ble fmest Iarst modestely pornesbie saadstone;. moderalely penneable fackred igneous 0 ((7
Gravel, clean sand. higity pesnsable frachred-igneous and Metamorphic sockss pawesble basalk; karst mestones and dciomites. . 10t ”7
* Do not round 10 pearest integer. .
TABLE 3-7.—TRAVEL TivE FACTOR VALIES *
- Thickness. of lomest hydkmsic conductivly
i viomsea | e | e | Geeater
than 500
5 100 © 500
Gireater han Or aqual 10 1073, s as 35 25
Less than 1021 1072 33 25 15 15
Less than 1073w 1077 15 15 5 5 .
L2ss tan 107 5 5 1 1

-nmnw&wn«umamfaumm’wumm rh
55,

of the ot e site are kst 3ssign a value of

ap

" »Consider only tayers a1 least 3 feet thick. Do not consider layess or portions of Layers within the first 10 feet of the depth 1o e aquifer.

Determine travel time only at lecations
within 2 miles olthcsom at the site,
except; if observed ground water -
contamination attributable to sources at the

. site extends more than 2 miles beyond these
soarces, use any location within the iimits of
this observed ground water contamination

when evaluating the travel time factor for any

aqgiifer that does not have an cbserved
release. If the necessary subsurface geologic
informaation is available at multiple locations,
evaluate the travel time factor at each
location. Use the location having the highest
travel time factor value to assign the factor
value for the aquifer. Enter this value in
Table 5-1.

3125 Colculation of potential to release
factor valge. Sum the factor values for net
precipitation. depth to aquifer, and travel
time, and multiply this sum by the factor
value for contsinment. Assign this product as
the potential tc release factor value for the
2quifer. Enter this value in Table 3-1.

3.1.3 Calcu‘atior: of likelihood of release
factar category valve. If an observed release
is esteblished for an aquifer, ~ssign the
observed release factor walue of $39 as the

likelthood of release factor category value for
that aquifer. Otherwise, assign the potential
to release factor value for that aquifer es the

. likelihood of release value. Enter the value
assigned in Table 3-1L

32 Waste characteristics. Evalzate the
waste characteristics factor category for an
aquifer based on two factors: toxacity/
mobility and hazardous waste quantity.
Evaluate only those hazardous substances
aveilabie to migrate from the sonrces at the
site to ground water. Such hazardous
substances include:

¢ Hazardous substances that meet the
criteria for an-observed release to ground
water.

¢ All hazardous substances associated
with a source that kas & ground water
containmen: factor value greater thao 0 (see
sections 222,223, and 31.21].

321 Taxicity/mobility. For each
kazardous substance, assign a toxicity factor
value, a mobility factor vajue, and a
combined toxicity/mobility factor valce as

- specified in the following secticns. Select the

toxicity/maebility factor value for the aquifer
being evahratad as specified in section 3.21.3.

3.211 Taxicity. Assigs a toxicity factor
valee to each bazardous substance as
specified in Section 24.1.1

3212 Mobility. Assign a mohility factor
value 10 each hazardouns substance for the
aquifer being evaluated as follows:

» For any hazardous substance that meets
the criteria for an observed release by
chemica! anatysis to one or more aquifers
urderlying the sources at the site, regardiess
of the aquifer being evaluvated, assign a
mobility factor value of 1.

¢ For any hazardous substance that does
not meet the criteria for an observed release
by chemical anadysis to atleast one of the
aquifers. assign that hazardous substance a
mobiity factor value from Table 3-8 for the
aquifer being evaluated, based on its water
solubiiity and distribution coefficient (K)-

* If the hazardous substance cannot be
assigned a mobility factor value because data
on its water solubility or éistribution
coefficient are not available, nse other
hazardous substances for which irformation
is available in evaluating the pathway.

TABLE 3-8.—GROUND WATER MOBILITY FACTOR V/u_.uss *

DOistribution coetiicient (K (mi/g)
Water sokeility (mg/N

Kaste 1 <10 0 0% | S1000
Present as faaid * 1 1 1 0.0 3.0001
Greater than 100, 1 ] .01 €.000
Greatar than 1 1o 100 02 c2 0.602 2x107?
Greatzr thhan 001 1o 1 — 0.002 0.002 2167 10"
€3S than or equal to 0.0 20 210°% 2x307? 2x10°°

* Jo nat round to nearest nteger

* Jse # the hazardous substance iS present o deposited &s a bquid.
¢ Use if the erire interval om $he source 1o the aquiter bemng evaluzied s karst
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* N aous of e hoxasdous substances rebsase by chemical analysis. wee the ~For any bazsedons substance that is
o be ovalnated zam be assigned 2 water solubil ty of that hazasrdoas orgamic and that does not meet the
focter we o defouk velue of substance to assign s mobility factor criteria for an obeerved release by

QO0R o5 e mabillty facter valwe for sl these valee from Table 3-8 to the hazardons chemical smalysis, establish a

ssbstance. distribulion coefficient for that

e s otee stlsbilty o bt wend  Eox the aquiter being evaluated. determine hazarcdees snhotance ss follows:

ke 3-8 for e bamcidons sbotence 83 gy istribution coefficient 1o be ased in ~-Estimate the K, range for the
(une this same weter selubility for ol Tuble 3-8 for the bazardous substance as hazwidous substance using the

. follows: Sollowing equation:

ot ot e i 2m st e+ PO 387 bmzardoms smbsionce st dose )

by chemical snalyeia. I the hazardows Dot mest the criteria for am cbeerved relcaze where:

subotance is prosent or deposited o o Nquid, V7 Chemical saalysis. if the eatire intervel § coefBcient

wne the woter solsbilly categery Presmmt an U 8 suurce of the site 1> the aquifer being e P s b the

Liguid™ in Tobls amsign he mebility .evalngted ls karst. wse ergamic

h;.::-hh coeliicient catagory "Kerst” in Table 3-8 in hazardous substunce.

o Otharwiss: : sssigning the mobility factor value for Ghat '-M——'l!miw
-k:h**“h. A ssbatance for thet squilét-. G:!lrﬂﬂlﬂiﬂ-ﬁﬂ
-zﬂh-d::- ~For sny bazardous sebstance that is 8 ——Use {, valnss of .03 and 077 in the
solease by chamical analysis. establich metal for metalloid) and that dees not above equation o establish the
o wetwr for the hazardous mest the criteria for an obeerved upper and lower values of he K,
substence a8 release by chemical analysis. wee the enge for the haxardous ssbstance.
~~Detarming the overall rangs of water som coefficient for the metal ar -~Calculste the geemetric meea of the

selnbilitios for compounds of this to assign a mobility wpper and lower K, range valees.
heasnsdovs substance {consider ol value from Table 3-8 for thet Use this gesmatric mean a3 the
congeimds for which edequate hazardous substance. digicibution coefficient in emigning
watar selubillty information & ~Fer amy other inorganic hezasdons the harardous substance a mobility
svallebis. nst just compounds substance that does pot meet the factor valus fiom Table 3-8.
o puosent ot the site). crilaria for an cbeerved reloase by 3213 Calculation of toxicity /mobddity
—<Calcnlote the meen of the chemsical analysis. use the distribytion  facter vales Assigs sach
and Ghe lowast water coefficient for that inorgenic substence & toxicity /mobilily factor valee
I Gis range hwdo--ht-a.ifn&hh.h firom Table 3-8, based on the valees sssigned
= ~{ss this geometric mean as the water assign a mobility factor value from = the haxardous sabstance for the toxicity
selubilhy in sssigning the r&uuumw and mebility facters. Use the bazardess
bosndous substonce a mebiiny is not available, use & defanit valne of  substance with the highest toxicity/mobility
facter value feom Toble 3-8 “lems thas 10" s the distribetion facter valne for the anuiller being evalasted to
~Fer any othar hazssdouns subutsace cosficiest. except for asbestes use 8 assign e value to the texicity,
(ebihar cagamic or insegunic) that deas defanlt vaiee of “greater than 1.9000" as  facter for that aguiler. Exter this valee in
uot mest the cxitesie for an sbeerved the distribution coeflicient Tabled-L
TamE 3-8 —Toocrry /MOBIITY FACTOR VALUES *
Tosichy factor wales
o wine

oy hooe 1.000 100 » 1 °
b L 1000 o » 1 0
[ 1] 2000 200 o 2 a2 [4
as 00 ) 1 at as 0
o ® 2 o2 , " ame °
o 1 | o1 0.01 & 0.000 e °
2are a2 oz o002 2 200 0
el asee | e 2010~ 2000~ = °
xw 2 ! 20+ 21077 200~ 28 °

* 0w oot s 19 aavest stager.

322 Hesasdows wesls guontity. Assiga s  mearest well, population. resoarces. sad they ave vond for deinking water supply at
h-hnnh:-nhhh Wellhead Prote tion Area. Evaluate these least once every yesr.

ground water pathwoy (or oquifer) s fowr Eactors besed oo targets within the target I there is am observed release by direct

m-mm!nﬁsnh“- distance imit specified in section 101.1and  observation for & drinking water well within

the aquifer boundaries specified in section the taxget distance lumit. assign Level I

323 Calcnlstion of masie charecteristics 3812 Determine the targets o be incladed concestrations W that well. However. if one

focter categery valua. Malliply the txicity/ i evaluating these factors for an squiferas  OF Meve samples meet the criteria for an

mehility snd hazasdous waste guastity tacror
valnsa. subject t» & maxisms prodect of
120", Dased en this product. assigs 2 valne
feom Teble 3-7 {(section 24.X1) i the waste
charactaristics facter casegory. Enter this
value i Toble 3-1.

323 Targets Evalusie the targets facior
category for an squiler based e fowr factors:

specified ia section 3.0

331 Neorest well ln evaluating the
water wells drewing from the aquifer being
evaluated snd those drawing from overlying
aquifers as specified in section 3.0 Include
standby wells in evalunating this factor only if

cbeerved release for that well, determine if
that well is subject 1o Levet Ior Level I
concenirations as speciied in sections 25.1
and 252 Use the boalth-besed benchmarks
from Table 3-30 in determuining the level of
contamisation.

Assiga & value for the neerest well factor
as follows:



.....

'l : dﬂﬂq ﬂb

. lmbﬁlmumwm
welshul*dhhnlllm
assign & valoe of 45.

. lmdhdrhﬁumhwdbh
mmwxuwnw
assign a value as follows:

-l‘uedlhhue'q-hbahut
squifer thet underlies axy portion of
the sources at the site and any well

drinking water from this karst

ground-water containmsent -
$actor vahee greater them 0. Selecta’
wvalne froes Tabile 3-11 based on this
'-Mnu.wundnnh for the
nearest well factor.

Enter the value assigned t0the nearest well

factor in Table 3-1.. .

TABLE 3-10.—HEALTH-BASED BENCH-
MARKS FOR HAZARDOUS SUBSTANCES
nDnua_uG WATER

cal coresponding - 10 $w Reference
Tm.és-ii'.—wmwm 3
T Vawes . :

Lavel | concentrations® S0
Lovet | concenitaions* L ]
[l X W 20
Greater en % 0 % 8
Greator then % 0 1 ]
Grester then 1% 2 5
Gresiarfwn210 3 3
Groater fan 310 4 2
Grestorthan & . °
* Distence does not apply.
332 Popuiation. In evaluating the
population factor, inclade those

by drinking water wells within the
target distance limit specified in section

- ovdmmu:peaﬁcdhnu.:um
Include residents, students, and wockers who

based on the Jocation of the water  potential contamination.
supply wells, not on the location of If no samples meet the criteria for an
work etc. Whea a standby  gbserved release for a point of withdrawal
_wellis om a regular basis 30 that  : gnd there is no cbserved release by direct
water can be withdrewn, inclode it in " observation for that point of withdrawal,
the population factor. " evaluate that point of withdrawal using the
n residential populdtion, when  posential contamination factor in section
the estimete is besed on the mumber 3.3.24 I theve i an obeerved release by.
tﬁd‘e&-ﬂ?‘b“n::mbyﬁeh direct observation. use Level H
Tesidence concentrations for thet of withdeawal.
the county fn which fhe residence lsloceted. oo soum tor (het point of withdeen
n : srvedbya i for en chearved release for the point
well, f the water from the well iblended ¢ it ireural determine which factor (Level
with other water (for eXxple, Wbt 50 1 ar Level I concentrations) eppiies to that
intakes), spportion the fotal . . point of withdrawa] as specified in sections
‘veguldcly served by the blended aystem to the 251 and 252 Use the health-based
well based om the well's relati benchmarks from Table 3-10 in deteymining
to the fotal blended system. Iy satimating the the level of contemination. Evaluate the point
of withdrawal the Level I
jon, assume sath well wing the ]
and intake contributes aad concentrations factor in section 3.3.2.2 or the
. Lavel I concentrations factor in section
the population ; excapt 4
tive contribution of any one well or 3.3.23, as appropriate.
inhhm'ubnmbnuduu::p " PC“MMMU:
anmual or , estimate population ranges in evaluating the factor
mmmmwwmum specified in section 3.3.24. For the Level 1 and
considering the following dats, if available: Level I concestrations factors, use the
*A spnual pumpage from the ground Mmumhhmin
watér ndwﬁanterﬁmh.hh . evaluating both factors.
3322 Level ] concenirations. Sum the
Clp.dlbdﬂnwﬂkndhhhahﬂle md#“hmm
blended system. from points of withdrawal subject 1o Level |
For systems with standby ground, water conosntrations. Multiply-this sum by 10
‘wells or standby sarface water intakes, Mmmuﬁ.whm
apportion the total popelation regularly factor. Enter this value in Teble 3-1.
served by the blended system as described 3323 Level If coscentrotions. Sum the
e, except: : number of péople served by drinking water
* Exciude standby surface water intskes in &npdﬂldwhﬁﬂdbbvdn
apportioning the ton. concentrations. Do not incinde those people
+.© When using pumpage data for a standby  jreqdy counted wider the Levell
ground ‘water well, use for . Concentratiems factor. Assign this eem as the
the period during which the standby well is value for tis facle. Butertis vabue in Table
el e ol
*For portion b .

Demhmbudpoqiemedby
poh‘:hl_emﬂflﬂol.nonot
to
nbjcct

not assign that the Level 1 and Level [l concentrations
to the standby well and to the other well(s) factors. . .

Assign distance-weighted population
mdhhh(a)::ehlnd;dgmmm rors Table 3.43 10 B as
population value. (Bither include all follows:
standby well(s) as appropriate to obtain this mvmwhhnﬂnﬂh
highest value) Note thet the specific standby  population served by points of withdrawal
well(s) inclnded or excluded and, thus, the that draw drinking water from a kerst aquifer
MMmmhM htmdcbuqnﬁ-dhmat
different aquifers and in evaluating the the site. .
surface water pathway. ~For this portion of the population,

3321 Level of contamination. Evaluate dmﬂn‘-nbcdpeoph

the population served by water from a point

of withdrawal based on the level of category in Table 3-12
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TABLE 3-12 O TANCE-WEGEHTED POPULATION VALLES FOR POTENTIAL CONTAMBIRTION FACTOR FOR GROUND WATER MIGRATION

PA _HWAY *

. Sumber of peagie adiin e distance categey .
Otance catogeey fies) SEo ] oo og o] V900 | o] 990 | pasie ] 0080 | pngoim | 100R001
[ B 3 _] » » » » » L
19|30 | 100|300 | 0% | aeae | WPV | sueen | WAMS | yugee | LE0OS00 } 3 onn000
Oher Then Kaset®:
T TARIK: Q.u ®2 LD | Se | WS | AW | WIS ] AW | 1592455
a—-“n_.______{o 2| n ? ¢ (1903 ! AW M2 | 23S { W | IO | w22
GmwomRel_ e[| Ss |2 @ 2 L [ G2 | wee | w2 | wems | S23%5
~==1"=11 ¥ N o 31w | » % © .o 200 | aws | 2:me 29 s
Pt 1 M. 27 | . = & R | U8 | Ao 2219
[ { 1] 1SSy ] |1 4 ' . @ I AT 1388 | A | e |- 4208 130,596
Kavut®: . } . ! | !
'y : 0 4 17 | W 2 148 m;m;g ws { s 1832455
OvmwrSma%oNh 9 211 3 W W D D MR WL | WIS | IM12
CAMEE%ERI— ¢ 23 B &2 m o7 2007 aMs mams | stams | wmmem 6227
Geaveamivl ¢ 219 B & MW 517 2000 A3 A { mars | amewe 816227
sl 0 2. 9 B = F 2 »n7 2T . A a0 LA 200009 6227
GwtwtmIve___ 0 z‘o = =2 m g uw‘un)r.a- su3 |  0see 6227

Mﬁ*d#m-ﬁ.ﬁnm‘ﬁi—— bm“hwwmﬂbm

%B.ﬁ

‘U ey by

*.kdu

bom

WPC is loss then 1. do not rownd it te the
asarest integes: ¥ PC is 1 or more. romnd o0
the nousest infeger. Bater this value ie Table
L
veive. Sum the factor valwes for Level |
concenizations. Level Bl comcentraton. aad
W&mum
sum 0 the asarest integer. Assign thes cum as
the pepaletion factor value for the squiler
Enter this velue s Table 3-1

333 Aesewves To evalmie the
resomrces factor. select the highest valoe
specified below bat applics for the aquiler
beinrg exaluated Assign this vame as the

ﬂ patian of O sturces 2 Sw she
“ﬁ.- :-u.- sha =

mh*khnﬁnh
this valns in Table 3-1

Asvign a seseuscis velue of 5 if waler -
drown fsom any target well Sorr the aquiles
being evaluaied or svetlying aquifers (as
specilied in suction 3.0) is weed for ome o
mose of the fellowing pupeses:

* hrigation (S-ecre suimimmm) of
commascial feod arese er commaercisl fssege

crope. -
* Waleriag of cormmescial Evestack
+ Ingeedient in commercinl food

preparation.

* Supply ler commecial agueculiuce.

* Supply for & majer ar desiganted water

Amign a weswoes value of 5 ¥ ae dedaking
voatnr wolls e within the torgrt distance
imid. et the wamr in e agquiler being
evaluistnd or swy ove-tying aquifers (s
wh“!ﬂbm&hm
waltt purpeses-

Assign g sesvarces valee of 0 f sose of the
shove applies.

33248 Wellheod Protection Ares. Evaluste
he Wellhead Protecties Ares bactor based
on Wellhand Protection Aress designated
sccording t section 1628 of the Sefe Delnking

Assign s valee of 20 if either of the
following criteria applies for the squifer being
evakuated or overlying squifers

* A sowrce with & ground water
contxinment factor valee greater than 0 Bes
esther partially or fully. within or sbove dhe
desigasted Wellhead Prolecthon Area.

* Obwerved grownd water contamination
attributable to the sources at the site liea.
ether partially or fully. within the designated
WeThead Protecton Area.

M neither criterion applies. assign & valne
of . i, within the axget distance Kmit. there
s a designated Wellhead Prolociion Azea -
applicshie v e squiler being evalaaied.or
overlying squifm. -

ﬂ-*d‘i—d&ﬂﬁn

opplies.

335 Calkulsfisn of twgess foctor
cotegory weilse. Sem-the factor valees for
nassest well, pepalaion, zescusces, and
Wellhend Pactecien-Azea. Do not rownd this
sum % the neasest inieger: Use this sum a3
the taxgets Encter calngeny valse for the
aquilier. Buter this valae in Table 3-1.

migeation scare fax ench squilier wnderlying
hmdhﬁ..mm

scose in Table -1

* Gromnd water v serface water migratior
(see sechion 4.2).
Evaluste each component bused on-the same
three treats: drinking water threat. human
foed chein twest. and envitonmental threat.

Score one or beth components. considering
ibeir relative impertance. If only one
componest is scored. assign its score as the
surface water migration pathway score. If )
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both are soored, select the higher
of the two scores snd aseign it a3 the surface

- water migration pathway score.

purposes, classify surface water into fodir
:lt:luiu:nmhhs.mndmul

JPerennially flowing from point of
. ing waters ’

origin to the ocean or % coastal tidal waters,
whichever comes first, and wetands -

ededmtbeGlut
. bdaud.hnpmal.laka.pmd&md
wetlands.
- » Static water chanmels or oxbow lakes
canlignoustonm
¢ Small rivers, without diking. that merge
mtomdmgp-mﬁyw

-Wedandsmwmbodm
defined here as lakes.

Ocean and oceair-like water bodies
inclnde:

Oe-nmauwm!frmﬂuh:dme
ofh‘l‘armuls‘ﬂwlmdme
represents the generalized coastline of the
United States. it is parailel to the seaward
limit of the Tesritorial Sea and other maritime
hﬁhwchnthmuboudlryd?edtnl

fisheries jurisdiction and the limit of States

'mm&e&bmgedhndsm

as smended)
Owcmthhes the Grea
© Wetlands contiguous to t Lakes,
include:

component
to evaluate surface water ts that result
from overland migration of hazardons
substances from a source at the site to

migration path includes both the overland
segment and the in-water segment that
hazardous substances would take as they
rm;nm lmﬁmmﬂﬂudw
¢ Begin the overland segment at a source
and proceed downgradient to the probable
point of entry to surface water.
* Begin the in-water segment at this
probable point of entry.
~For rivers, continue the in-water
segment in the direction of flow
{including any tidal flows) fo: the

the sources at the site do not reach & common
point within the target distance kmit. H the

site is in more than one watershed, define a _ .
haszardous

separate substance migration path
for each watershed. Evaluate the overland/
fiood migration component for each
watershed separately as specified in section
4113

4112 Target distance limit The target
distance limit defines the maximum distance
over which targets are considered in -
evaluating the site. Determine s separate
target distance limit for each watershed as
follows:

o If there is no observed release to surface
water in the watershed or if there is an

begin
m&mmnum at the
point of entry to surface water and
extend it for 15 miles along the sarface water
from that point.
. Bﬁaehuowwﬁm&z
site to the sirface water in the watershed

that is based on sampling. begin measuring
thlmp(ﬁsumhmtfcthemwu
the probable point extend the target

of entry;
dimneelinnci'heﬁ:rﬁnﬂudmgh
surface water or to the most distant sample
point that meets the criteria for an observed
release to that watershed, whichever is
greater.

In evaluating the site, include only surface
water targets (for example, intakes, fisheries,
sensitive environments) that are within or
contiguous to the havardous substance

entry and the target distance limit applicable
to the watershed:

* i flow within the hazardous substance
migration path is reversed by tides, evalnate
upstream targets oaly if there is
documentation that the tidal ran could carry
substances from the site as far as those

upstream targets.

* Determine whether targets within or
contiguous to the hazardous substance
migration path sre subject to actual or
potential contamination as follows:

—If & target is located, partially or wholly.

either at or between the probable point
of entry and any sampling point that
meets the criteria for an

release to the watershed or at ¢ point
that meets the criteria far an observed
release by direct observation, evaluate

simples, determine whether the actual
contamination is at Level § or Level B
~ conosntrations as specified in sections
4123 4133 and 41431
~H a target is located. partially or wholly,
within the target distance limit for the
. watershed, but not st or betweex the
probable point of eatry and eny
sampling point that mests the criteria
for an observed release to the
watershed, nor st & point that meets
the criteria for an obeerved release by
direct observation, evaluate it as
subject to potential contamination.
Tor sites consisting solely of contaminated
sediments with no identified source,
determine the target distance limit as follows:
* M there is a clearly defined direction of
flow for the surface water body {or bodies)
containing the contaminated sediments, begin
the target distance limit at the

" point of cbserved sodiment contamination

that is farthest upstream (that is, at the
location of the farthest available

distance limit either for 15 miles along the
surface water or to the most distant’
downstream sample point that meets the
criteria for an cbeerved release to that
watershed, whichever is

measuring )
. lmitatﬂuunudthuudohcvd
sediment

contamination. Extend the target
distance limit as an arc either for 15 miles

- along the surface water or to the most distant

sample point that mests the criteria for an
observed release to that watershed,
whichever is greater. Determine the ares of
observed sediment contamination based on
uaﬂabhﬂ-pludntneetthcmunh
an observed relesse.

defined by the target distance bimit: there is
overland

o segment.
For these contaminated sediment sites,
inclnde only those targets (for «xample,
mtaku.ﬁsllma.mmm)
that are within or to the
hazardous substance migration path and
located, wholly or partially, within the target
distance Emit for the site. Determine whether
these targets are subject to actual or potential

contamination as follows:
« If a target is located, partially or wholly,
within the area of observed sediment

contamination, evaluate it as subject to
actual contamination, except as otherwise

_specified for fisheries in section 4.1.33 and

wetlands in section 4.1.43.1.1.
~If a drinking water target is subject to
sctual contamination, evalvate it using
Level Il concentrations.
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Liketihood of Release (LR)

19

g Observed ulmi

§ - -or

Potentisl to Release
by Overfand Flow
* Contairment
* Rurioff

- Rainfatl

‘ntentia( to Release!
by Flood .
{» Comtairment
] (Flood)

'- Flood Frequency

o At 5, ey e b 4 ¢

Drinking Mater
Uaste Characteristics (i)

BULING CODE 6560-50-C

Sergets (1)

r 1
Toxicity/Pecsistence Nearest Intake |
* Toxicity Poputation 1

.= Chronic ¢ Level I Concentrations !
- Carcinogenic X |-* tevel II Concemtrations . |
~ Acute ” o Potential Contamination |
* Persistence - Rescurces }
- Ratf-lite 4
- K
Nazardius Vaste Quankity
* fiszardous Constituent Quentity
* Nazardous dastestream Quantity
¢ Yoluse
¢ Area
+
Wuman food Chain
Uaste Characteristics (UC) Targets (T)
Toxicity/Persistence/Sioaccumi ation Food Chain tndividuat 4
s Toxicity { Population ;
- Chronic * tevel | Concantrations
- Carcinogenic ~ Numan Food Chain
1 - Acute Production -
* Persistence - X | ¢ tevel 1§ Concentrations [}
- Nalf-tite - - Wuman Food Chain
-K

. liog‘c'qn:latim Potential
Kazardous Waste Quantity

* Nazardous Constituent Quantity
¢ Nazardous Mastestresm Quantity

Production
* potential wuman Food
Chain Contamination
- Wuman food Chain

Procction
* Volume —
* Area
L
~-
Erwiroraentat
Waste Characteristics (WC) Targets (1)

1 3
t Ecosystem Yoxicity/
Pergistence/Bioaccumstation
* Ecosystem Yoxicity
| - Ambient Uater Quality
Criteria -
- Asbient Aquatic tife Advisory
Concentrations
e persistence
- nalf-tife

. Ecog“ystu Sicaccumulstion
Potential

Razardous Uaste Quantity

* Kazardous Constituent Ouantity

* Mazardous Wastestream Ouantity

* volume :

* Area

Sensitive Erwironments

o Level 1 Concertrations
e {evel 1] Concentrations
* Potential Contamination

I

FIGURE &-1

v ZRVIEM OF SURFACE WASTER OVERLAND/FLOOD MIGRATION COMPOMENT

122
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Uhmhhmhnw
a separate overland {fiood
-m componeat scure for sach

;Ilu:hd.-inw&ulme.;ute
¢ach watershed.
o Select the hi
tiom

- fuhmbﬁwhm
: .dlnmmmunmm»
release foctor. -

41211 Observed release.

surface water in the watershed. Base this
* Disect observation: - _

-A material that contains ans or more
hazardous substances has been seen
mmmﬂn: ered
migration-or is. known o en
uhowuzwﬁcd .

-Amu-hsboabodedna

hazardous

-Whaaihamah infersnce

w&hmhmw -

dn-*(au

this value h'nblu-l.-d-pudb

) mwtnwd&cmh
" established for the watershed,

mmwmaonmt
watershed. enser this valus in Table 4-1. and

K ehiher condition spplies, enter a value of 6
in Table4-1 and procesd to section 4.1.21.22
to evaluate gotential to release by flood. if
neithes applies, proceed to section 4.1.2121.1
to evaluate potential to release by overland
flow.
contaisment factor value for the watershed
as follows: .
. Jf one or more sowrces is located in
surface water iaa the waterghed (for example.,
intact sealed drums in suxface watss). assign
the contalasat factor & value of 10 for the
watershed. Bter this valus in Table 4-1.

o Iif pone of the sowrces is located in
surface water in the watershed, assign a
containment factor valus from Table 4-2'10

valoe assigned to those sources that
meet the minimum sire requirement
value as the containment factor value
for the watershed Enter this valae in
Table ¢-1.

~If, for this watershed. no source at the
site meets the minkaam size
requirement, then select the highest
containment factor vales assigaed to
the sources at the site etigible to be
evaluated for this watershed and
aseign it as the confainment factor
value for the watersbéd. Enter this
valoe i Teble -1 ~

mv&.ﬁnmm-uu
more. Do not inchade the mininum size
in evaluating siny-other factor of
migration component.
except potential to release by flood as
q)edﬁedhmumm .
4121212 Buneff. Evaluste runoff based
on three components: rainfall, drainage area,
and soit group.

TABLE 4-2.—~CONTAINMENT FACTOR VALUES FOR SURFACE WATER MIGRATION PATHWAY

Souoe

ummwmmmmutm
Emmdwmmmmnummmmwmmm_

No evidance of hazardous Sabetance: sigration SOm SOUNCe Sres and:

(»manmmMWM amMNMwwwmw

mm
mmdhmhnmm )
eawmdnmmm engineered cover, QMNMMWWﬁ
mm«mw-ﬁm M“mmmmm . .
@) AS dams in {c) present

(5) AR Rems in () preent. plus no bulk or non-containerized liquids nos materials containing free Squids deposited in sowos ares. .}
Momammmtnmmmmmmwmmmmm

ant! betwesn liners, and:

oowmuummmnmmuawmummnu ’
: nwmunmum«wwwmwwmmwﬂ -
enginoered

0o of nonmaintained cover.
(7} Nona of the deficiencies ¥ {T) present.

W wo 3 3

,__
W

m.nm«mmmmmmmmmwmmwmms'
wmwummmMManmwm“MMwm !-_
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ﬂh_“**hﬁt”-ﬂw‘_d‘*d.*‘—‘
Seshend, and slagle Bayr paer suntuingr gt wih Aseclisning taschesy collection aad spnensl sysiess befowr Snex.
60 Sone ax (i) expt: dndis faer snder containgy srun wilh fenciioning isachete colecten and remonel fyetom betwsen teas |
Cmainas ekl & yadyr sgfinined intart STAnRee Tt (sunides peutncion Sem grecipinion o el aslhys el aes teachute would
0o geanuing Sun eny el o aphwed cottaiaecy, Iguids o metwish contalning tree lgids net ‘deposiind i say contsiner, and
fotissing o saltulend a0 cusieel pruseet.
h“d“‘b“h*-m*“‘uu“uu_n Evalusie wming AR
—C“-“d-q—d-.“ Sowsves chwie
iy o bukk or Foo
Tonk

Svlow-guund k. Eﬂ.“n
a—un—hn-—-h——u——“u-ﬁy*ncmdw »°
essiuing costtinment Stachene).
o dihivg Gor w0 simily suchum) swissunding Wk ant aacliey equipsust
Ohing ssspunding Wk and smallery equipment enswund o not wpguiirly nepecind end oalatsined
Ny ouidunce of Mpns Sistancs siguion Som Wk e o tre s ancllary egipme susoended by send dhing Bt i
cugniply bupecied and mpbuinined
30 evigunce of nasiens Subitancs sigration Som Gk SOR. WK and ancliery equipment suseundied by seund dhing St is sugalady
inapectad and sulstuined, ane :
) Tk angd ouciiny oQnipmest provided wilh sscondery contanmend (e g Iner wnder Wk srea, vaull system, dovbio-wal) uih deak .
damction and caligclion systeon.
O} Tk ond ey eplpment grovided uwih sscendery conainment syotem it Getecs and cullacts spiied o teslund hommieus S
ssbuiinses and scosmdaiey grecipiniion god hes suficient capaciy ' contnin 130 pescent of valume of bogest Sk wihin -
. cpniimt eve. spiieg or Wi tasrtons Subeinaces and sccuminied geaciphetion ruagved in o Smely s, ot fegut washly
ingpecien of Wk gnd secoagury contslangat sysiam, snd af ushing o enl-dor-me tank sgetesns gresplly ;saapanided ta.
) Contsinmast sytem has sulicion capacly » hold DM wolsme of o touls within S0 ek omiaionat aue and 0 pronide S
Soguis betheny, snd single by wader tank Contaiunat Sus wilk hexlioning lsachels csliaciion sad sevasvel spstem helow lner.
nb.n-a“-h--tm-—-ummm“----i—l

‘Mhﬁ-”d*.*-‘u“-mm—“.u*—- o
—-uu———q—u—umum«—nuﬁqnl—--w---& '
and fngliosing and malttingd av-en ool gresent. )

~

("]

Rainfsll Determine the 2-year. 34-howr for at least 20 years ¥ such site-specificdata  map. Do not round the rainfall value 1o the
roinfall fur e site Use site-cpecilic. 2-yenr. are aot available. estimate the 2-year. 2-hour  pearest integer.
2¢-bowr ranfall data if recerds are available rainfall for the site from a rainfall-frequeacy
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Drainage srea. Determine the drai

ares for the sources at the site. Include in this

drainsge area both the source aress and the
area upgradient of the sources, but excinde
any portion of this drainage srea for which
runoff is diverted from entering the sources
by storm sewers of run-on control and/or
runoff management systems. Assign &

. drainage area valoe for the watershed from
Table 4-3. ’

based on the rainfall/runoff and drainage
nres values. Enter the runoff factor value in
‘Table ¢-1.

" TABLE 4-3—DRAINAGE AREA VALUES

lnsulm- 1
50 10 250 2
Ciregter than 250 fo 1,000 3
Cirester than 1,000, Py

- for the applicable

Less then 1.0 -
1.0 0 less than 15.......]
1.5 © loss than 2.0

20 0 loss then 25

2510 loss han 3.0
30Wilessthan 35|
J50rgreater. ..

WNN=0QO
SBBNN L0
VAR LBLONN
FrAAAL®

TABLE 4-6.—RUNOFF FACTOR VALUES

Hj

o
-
»
) W
»
w
[ ]

_ this valoe in Table 4-1.

resulting

value for potential to reloase By overiand
flow for the watershed. Enter this value in
Table 4-1. ’ -

412122 Potential to release by flood.
Evaluate potential to relsase by flood for
each watershed as the product of two factors:
containment and flood frequency.
Evaluate potential to release by flood
separately for each souice that is within the
“watershed. Furthermore,

separately for each category of floodplain in
&lmhtghnhchthpo:n&lb)
release by flood factor as specified in
41231223,

4121221 Cenhhml[ﬂooﬂ.l-‘a.ud:
source within the watershed,
evaluate

or located. a flood
factor value from Table 4-0 to cach
category in which the source is
located.

‘4121223 Calculation of factor value
potential to release by flood. Potudnonrzr
within the watershed anad for each category
of floodplain in which the source is partislly
or wholly located, calculate a separate
potential to release by flood factor value.
Calculate this value g8 the product of the

the fioodplain category. Select the highest
value calculated for thase sources that meet
the minimum size requirement specified in
section 4.1.21.2.1.1 and assign it as the value

for the potential o release

flood Eactor for
the watershed. However. if. for this

eligible to be evaluated for this watershed
lndnl'pitu_&enlubrdﬁshcu.

TABLE 4-7.—DISTANCE TO SURFACE
: WATER FACTOR VALUES

M

S —. |
100 fest 0 SO0 fo0l— oo 20
Groater han 500 fost 0 1,000 feat_....] * 16
Groster than 1,000 jest 10 2,500 feet 9
Groater than 2.500°00t 10 1.5 miles .. [J
Groster thas 1.5 miles © 2milles ... | -3

TABLE H—Ooutm {Fuoop)
FACTOR VALUES - )

=

Documentaion hai ‘containment at 0

Other . 10

VALUES )
Sowrce floods annually 50
Sowce in 10-yeer fioodplain............ 50
Source in 100-yesr fioodplain.._ ... -1
Sowce in S00-yesr floodplein........—. 7
None of sbove. o

Enter this highest potential to release by
flood factor value for the watershed in Table
4-1, as well a3 the values for containment

{Rood) and flood frequency that yield this
highest value. !

S00. Enter this value in Table 4-1. .

41213 Calculation of drinking water
threat-likelihood of release factor category
value. i an observed release is established
for the watershed, assign the observed
release factor value of 550 as the likelihood of
release factor category value for that
watershed. Otherwise, assign the potential to

- release factor value for that watershed as the

likelihood of release factor category value for
that watershed. Enter the value assigned in
Table ¢-1. -

4122 Drinking water threat-waste
characteristics. Evaluate the waste
characteristics factor category for each
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Table ¢-20

watesshed besnd endwe Sactene: temichiy/ sedisnents is ovelusard for the HES based @2 * Seluct the appeeptiste portien of Table
p-l—-.-lh—i—-q-q. the lagarihm of the 1 ctanel-weler purtiion  4-200¢ fallows:

thoos bapasdons substennss cosliciant (Jog K...) cf the harardows <M thave is ens or mave dtinking water
hl- bom e sowswe subsinnse. imtabes the bansvdens substence
ot the alie to swfoss maper in e watarshed Eatimate the balf ¥fe (4 1] of 2 havardons ‘migention puth for the watershed,
vie e oveslandffived hamaodons substvate gubutance as Sillows: select the nsesest water
migraion path for S watoashed (see secon imtelse o8 messvsed frem e grobable

Hagarlous e ut& of

. ssbstantrothe wset - pointof eutry
ceiterie Tor an shoarved solonse to surince oy andthls selected intabe includes
weter in the watesshed. - "y 111 Jukes sud ether wanter bodiss, mee e

< Al heagndous sshetasess sssscivwd . lnkns of Tahie ¢-30 |
villh & cvumn thet hes & saafisce seater A p v mese Shun helf the distance to fhis
cenfuinment fecter value gnater then § for salacted intale Nes in lakefs).

e wotershed fepe sectionn 222 221 Othurwieg, use the sivass, ecoans.
4123213 end412222%) ook whase ﬂw“?.ﬁllhh-
- 41221  Tesioy(persbtence Hydoolgels hall 3 pecion of Takile 4-20.
heassdous substance.-sesign & Wmicity fecter ::l-l-ﬂ-hl-ln. contamineted sedimets wik 2o
velun. & pessistence loctpr vielue. and ¢ p=Photelysis haif-lle. identiliod sounce. use fhe point whese

xichy/pasistance facter veins a8 veVolatlisation hell e measwsement seciion

in sctians 412211 Sevgh 411.7) colbar than Ge probable poiny
412213 Select the tonichy, N ens ar mese of thase four companent of eamy.
foxtr velus for the amtervhed os spaciliod in  Suli-ives camnet be estimated far the X Giase ave we dclaking weter intabes
secien 412212 hasasdwes substunny fiam svallabie duta. bat G ase lntakes or points of use

‘*!-*ﬁ dulote fhat cumputent badl-ife Som the fior ang of he saseunce types Nsted in

fncosr value t» soch hamardous substence o8 Shove equetisn. ¥ nane of Gome four section 61233, select the neerest such
speciied in secifen 2421 sompennnt knli-Sees con be sstimated for the Tntalee orpoint of nie. Selact the

412212 Assisssce ™ hassgdons substunce fram sveilabie data. wor portion of Tablle 4-20 based om this
persistence facter value to each bexsrdoss the defenk indiceted below. imtake erpuint of vee in the menper
sshotance. In anigeing Gis viles. evelusie Estimate ¢ balf-ille for e havrdoss specilied for drinking water intakes.
pezsistonce based pudasllly en e hali iz of  substumce for lales or far rivers. oconna. ~If thess are no drinking water intakes
the besasdons substanss in-asfoce s coastal Gdel watees. snd Great Lakes, o3 sad ws specilied ressusce intakes sad
sl seconduslly en the corpiion of the sppeegiste. peints of we. bat hexe is snsther type
hesssdous substonce to sadiments. The half- I & ball-Nis can be ertimated for » of resoxmwes sted in section 41233
e in smiace water is dolined for SRS baxmdous substsnce: for example, the weler is usable for
pupases as e Gue soquived to soduce the ¢ Assign St kaxevdens substance a wlar com
iniisl concentsution in susface weter by s~ parsistence fecter weice from the spproaciste ot esed], select the pertion of Table
Inlf as 2 sl of e combiand docay pertios of Tabis 4-30 {that is lakex o rivers. 4-19 based on the nesvest point of this
poscusess of bisdegadutien, coamms. coastal Gcdal waters, and Goent resemce in the menner speciiied for
photelpeis. and wictifizstion. Sorption o Lakes) drinking water infakes.

TamE £-10 —PERSSTENCE FACTOR VALUES—HARFELFE

Sulose weter catagery Subutance helt Sie iryd Assoned

Flosms, acesss. constel S48 wetes, oad et Lahag Lans Sl o ol 10 0.2 — 0007
Gunier Bun 02 0 05 oo

gty uan 0S 1 1S, L

Coagler Sus LS. "~ 1

b Loms Sun or oquss &0 .02 . Y
Gutty Sun 8800 2 o

Congt Bpn 2 © W e

Goestar B 20. 1

* 0o aut ;uund  sugrest Wtager.

o 2 hall Nis connat be estimated for 3 Use the pansistence tacter value assigeed TamLE 4-11.—PERWSTENCE FACTOR
haxmious substasce oo svellable dots. we base.* on helf-Mie or G defanlt procedwre VaLves—Lo6 K,.—Concluded
i —— w:*hnwnb::l!t
pazsigtence facter velue b0 the? hazardens s s Aswgned
substance Hlu-thk'lwt Log K., vahie *

* For these hatasdons substances that aye % be assigasd fraw Table 4-11 sesign i
motmls jor metalieids]. asign 8 parsistence Mgher ralue 20 the pecsistence factor valae o, qon g5 1
facter valne of 1 28 2 defiandt for 2l surface for the hawadons sebstence. — o
weter bodiss. TABLE 4-11.—PERUISTENCE FACTOR watera, 976 Goost Laken Do vl vount 15 moarost

. Oh.h—h*-hd V. L atagec.

ongusic and insegeaic), ssiign s persistence .

facasr valus of 0.4 05 & dafiondt for rivers. - 412213 Calcwiction of socicily/
Lalwx. end & persivtence facher valne of 0.0 Lazasdeus sebstzuce 8 toxicity/persistence
s ¢ defaalt for lshes. Seloct the spproprise —— aosey [actor value fram Tatle 4-12. based oo the
velue i the s2me menner specified for <5iag 35 w hevs B 40 Y2 valnes essigred o the hezacdoss substance
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the watershed. Enter this value in Table 4-1.
41222 Hazardous waste quantily.
Assign a bazardous waste quantity factor

nluﬁlthw'lu

specified in of 1 x 10* Based ea this prodnct. aasign a
mmh&&hﬂuhtﬂhbl.

valee from Table 2-7 (section 243.1) 10 the

o ' factor category Sor the watershed. Enter thi
valpe. Multiply the toxicity/persistence and value in Table -1, i

TABLE 4~12—TOXICITY/PERSISTENCE FACTOR VALUES * ) -

Tomichy factor valee
Persistence fackor value -
- 30000 { 1000 108 " 1 °
10 10,000 1,000 w00 » 1 [}
04 4,000 400 o | ¢ 04 |o
0.07. ne r: 7 [ ¥4 007 0
0.0007 7 07 007 | 0007 | 00007 | O
+0o not sound 1o Nearest integes.
4123 woter concentrations or Level II concentrations. If Assign the nearest intake factor a value as
Evaiuaie the turgets factor category foreach the actual contamination is based on an foliows and exter the valse in Table 4-1:
watershed bessd on three factors: nesrest observed relsase by direct observation, use + ¥ one or more of these drinking water
intske, populetion, snd resources. Level H concentrafions for that intaks. intakes is subject t0 Level 1 concentrations as
To evaluste the mearest intake and However, if the actes! contamination is whmmw.m
population factors, determine whether the based cm an cbeerved release from valee of 50,

* ¥ not, but if one or move of these

' by comparing the exposure concentrations dmbu-ahrhhguiuubjeabuvdn

SOUnds, Bshua’
'MMWO(TMS& u’:minom

other maritime imits such as the inner boundary

* For a river {tnat is. surface water body
1ypes specified in Table 4-13 as minimal
stream through very large river), assign a
clilution weight based on the average annual
flow in the river at the intake. If available,

in section 41.1.2. Use either sn observed from samples (or comparable samples) to concentrations, aseign & factor valee of 45.

" relenss besed on direct cbssrvation at the heal benchmarks 3 specified in * If none of these drinking water intakes is
intake or the conceatrations from sections 25.1 and 25.2. Use the bealth-based subject to Level I or Level Il concentrations,
samples (or sumples) takemator  benchwarks from Table 3-10 (section 331} in  determine the nearest of these drinking water
beyond the intake 10 muke this determining the level of contamination intakes, as meastwed from the probable point
{sos section 41.21.1). The exposme samples. For contamminated sediments with no ofm[orﬁulhpoht-hne .
concentrations for a ssmple {that is, surface souzce, evaluate the messarement begins for covtaminated
watez, besthic, or sedisnent sample) consist contamination using Level Il concentrations  sedtnents with noidentified source). Assign
of the concentrations of those haxardons (see section 4.2.1.2). « dilution weight from Table 4-13 o this
substances present that see significantly 41231 Nearest intake. Evaluate the intake, besed on the type of smface water
abeve jevels end attributzble at nearest intake factor based on the drinking body im which it is Jocated. Multiply this
least in part 1 the site (that is, those water intakes along the overland/flood dilution weight by 20, round the product to
hazardons ssbstance concentrations that hazardous substance path for the the nearest integer, and assign it as the factor
meet the criteriy for-ah cbeerved release). watershed. Include ntakes in - value. .

When an intake is subject to actwal evaluating this fuctor ounly if they are used for Assign the dilstion weight from Table 4-13
 contsminetion, evaluste it wsing Level [ - sopply at least cace a year. us follows: :
TABLE 4-13.—SURFACE WATER Duumion WEGHTS
. Type of sxtace wgher body * Mm
Deacriptor Flow cheracteristics weigit *
Mininal stresm Less then 10 cis* 1
Semafl 10 modersie stream. 1010 100 cis. (%)
Moderate 1o trge Grouter han 10010 1,900 cis » — 00t
Large stremsn 10 river Groster Gan 1000 ©© 10080 cfs 0.001
Large viver Grester then 10,000 10 100,000 cfs. 0.000t
Very targe river Groster than 100,000 cis 0.00001
Coustal tidel waters ¢ Fiow not appliicable, depth not applicable. 0.0001
Shallow coasn Tone* o Great Lake. Flow not spplicable, depth less than 20 feet 0.000%
Moderate depth ocean 200e * or Great Lake. Flow not sppliceble, depth 20 o 200 fest 0.00001
Deep gossn zone * or Grest Lake Flow not applicable. depth grester than 200 fest . 0.000005
3-mile mixing zone in quiet Rowing river. 10 cfs or greater 05
-Twmmuammdn&mwmamwnmmm
* Do not round 10 NOArest iNeger.
-wsmuwm
mmmmm mouths of rivers and landward om baseline of Temitorial Sea

U.S. coastine. It is h“mﬂﬁmd Teritoriel Sea and
wnmummmuwmm-sm

use the average annual discharge as defined
in the U.S. Geological Suivey Water
Resources Data Annual Report. Otherwise,
estimate the average annual flow.

* For a lake, assign a dilution weight as
follows:
~For a lake that bas surface water flow
enlering the lake, assign s dilution
weight based on the sum of the
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average sunual Sows for the sface
woter bedies entering the luke wp

swrface wetss badies leaving the labe.
~Par a clesed lake (that is. & lake wihout

sufacy waler flow entering o haviagl.

assign a distien waight based e the
watar Bow lato

- hhmdhﬁwl&
assign o dilstion weight based on depth.

© For constsl Udel waters. assign & dilution
weight of 00008 do wot consider depth or
fow.

. e Rea thet bas svenage
asmnel flow of 20 cublic fost per secend fchs)
or grester snd thet canteine the peobehie
peint of eairy © sanface water. apply ¢ sane
of mixing in sssigning the dilstios weight
~Surt he sene of mixing st the pooboble
paint of catry and exiend R for 3 milas
_foum the point of sawry.
axept: £ Ge surface weter
chasacterigtics change to tsbulunt
within this $-mile distmce. extond the
seus of mixing enly to the point ot
which he -I-:
~Assign 2 distien weaight of &5 ' any
tntnbe Gt Bos within this rone of

this sene of mixing. sesign s
the sume oo for my
other tver is, assign e diufen
weight based en avesage sumunl Row).
~Thoet o quist-Sowing river with an
sverage suawal fow of lese has ¥ s
the same o8 amy other tiver (that is,
assign & & dilution weight of 11
In these casse wheve water flows bem 2
swrface weter bedy with & lower assigeed
dilniion weight (bem Table 4-13) © 2 swrface
water body with a bigher sesignad dilution
weight (thet is. weter figws from & surface
-‘-'hdy-‘nﬁh-b-e-‘
loos dintion). use he lower ssnigasd dilntion
z—&“*hhh
walw bady.

Sgration
ond thet ave within the target distamoe it
spetilind in sectiom 4112 Inclede residents.
stadents. and workers who regalerly see the
watsr. Enclude transisnt popuistions such s
costemers and ravelers passing through the
e Whes 3 standby iatake is maintained
on a raguiar basis 30 that water can be
withdeswa, inciude it © evainating the
papulstion factor.

In estimoting residential pepulstion, when
the sstimete is based sn the sunber of
residences. sultiply sech residence by the
sverage smmber of parsons per residemce for
the county in which the residence is located.

ia estimating the popuiation served by an
intaka. if the water from the atake is bisnded

biendad system.

P

* Fex hat pertion of the total populeion
that could be appertionsd te & stendby
swrface wetny-intake. sssign thet pertion of

bnd‘-*hlun-ayhhh
or tp e other surface water intake{s} and
ground watey wellfs) thet serve that

spaciliad in seciien 412324 Fer the Level |
and Level N concenteations factors. wee the
popuiation sstimate, net populetisn ranges, in
svaluating both facters.

412322 Level ] concentrations. Sam the
number of pesple sarved by drinking water
from intakns subject o Level I
Ascign this geaduct ss the valne
facter. Pater this valee in Table ¢-1.

412323 Lsvel ¥ concentrotions. Sem

Astign
*hﬁshﬂn&ﬂ’hnﬁznl’aﬂe

““W waler in
T&mh&-—&m

subjsct to potential contaminstion in that
type of ssxface welnr bady. Do net inclede
these poople already cossted wnder the Level
1 and Level B cancenisntions factoes. -
SHLING CORE ¢3I0-30-2
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TAQ

14

SERM l-l " A%

DILUTION-WEIGHTED POPULATION VALUES FOR POTENTIAL CONTAHINAKION FACTOR FOR SURFACE WATER HIGRATION PATHHAY‘

Number ?ﬁ People

—

R 101, 301 1,000 3,000 10,001
: b to to . to to. to . to ote to

Type of Surface Water Body 10 30 100 Joo 1,000 .3,000 . 10,000 30,000
Minimal stream : . v
(<10 cfs) 4 17 53 164 522 1,63 " 5,214 16,325
Small to moderate stream . ' '
(10 to 100 cfs) 0.4 ? ) 16 .. 52 163 521 1,633
Moderate to large ltronn . . - . '
(> 100 to 1,000 cfs) 0.04 0.2 0.5 2 5 is - 52 163
Large stream to river
(> 1,000 to 10,000 ch) 0.004 0.02 0.05 - 0.2 , 0.5 2 S 16
Large river _ '
(> 10,000 to 1C0,000 efa) 0 0.002 0.005% 0.02 Q.05 0.2 0.5’ 2
Very large river : o ' o
(> 100,000 cfs) 0 0 -0.001 0.002 0.005 . 0.02 0.05 0.2
Shallow ocean zone or Greast .
Lake (depth < 20 feet)- 0 0.002 0.005 . 0.02 0.05 0.2 0.5 2
Moderate ocean zone or Great . . i
Lake (depth 20 to ‘200 feet) - 0 0 . 0,001 0.002 0.005 0.02 0.05 0.2
Deep ocean zone or Great o ' :
Lakes (depth > 200 feet) 0 0 0 0.001 0.903 0.008 0.03 0.08
3-mile mixing zone in ' =
quiet flowing river 2 9 26 82 . 261 817 2,607 8,163

(2 10 cfs)

ans saopeadey pue sapng [ GBSE VI 13qES0I(E ‘AEPUS [ TVZ ON 'S5 TOA | Sadvyg [esipey




$91

TADLE 4-14 (Concluded). -

.

Number 9£'P§oplo

to to to : to . to
Type of Surface Water Body® 100,000 300,000 1,000,000 3,000,000 10,000,000

30,001 100,001 300,001 ~ 1,000,001 3,000,001

Minimal stream

(< 10 cfs) 52,137 163,246 521,360 1,632,453 3,213,590
Small to moderate stream
(10 to 100 cfs) 3,214 16,325 52,136 - 163,248 321,359
Modernta to large stream

(> 100 ta 1,000 c(n) 921 ).633 5,214 16,328 52,136 .
Large stroam to rlver
(> 1,000 Lo 10,000 cfs) 32 163 521 1,632 5,214
Large rlver
(> 10,000 to 100,000 cfs) ) S 16 32 163 521
Very large river ' :
(> 100,000 cfs) 0.5 2 b} 16 52
Shallow ocean zone or Great . :
Lake (depth < 20 feet) 5 16 52 163 21
Moderate ocean zone or Great ‘
Lake (depth 20 to 200 feet) 0.% . 2 5 ©16 52
Deep zone or Great Lake
(depth > 200 feat) 0.3 1 3 | 26
J-mile mixning zone in ,

- quiet flowing river 26,068 81,623 260,680 816,227 2,606,795

(2 10 cfs)

SRound the number of people to nearest (ntegér. Do not round the assigned dilution.
weighted population value to nearest intager. .
Treat each lake as a separate type of wntor body and assign it & dilution-weighted
population value using the surface water body typs with the same dilution weight from
Table 4-13 as the lake. If drinking water is withdrawn from coastal tidal water or the
ocean, assign a dilution-weiphtoed population value to it using the surface witer body
type with the same dilution woight (rom Tabla 4-13 as tho coastal tidal water or the ocean
zone. : o 4
OILLING OODS 0800-80-0

suopspisy pee SOy / 0OEE 93 SaqEeq *Arpud [ I ON 98 J04 ] =
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Pce-dnypodmhamhody assign

a dilution-weighted population value from
Table 4-14, based on the number of people
incinded for that type o: sueface water body.
{Note that the population
values in Table 4-14 incorporate the dilution
weights from Table 4-13. Do not multiply the
values from Table 4-14 by these dilution
weights.)

Calculate the value for the potential
contamination factor (PC) for the watershed
as follows:  ~

W, =Dilution-weighted population from Table

4-14 for surface water body type i.

n=Number of different surface water body
types in the watershed. )

If PC is less than 1. do not round it to the
nearest integer: if PC is 1 or more, round to
the nearest integer. Enter this value for the
potential contaminstion factor in Table ¢-1.

412325 Calculation of population foctor
value. Sum the factor values for Level 1
concentrations, Level II concentrations, and
potential contamination. Do not round this

sum to the nearest integer. this sum as
the population factor value for the watershed.
Enter this yalue in Table ¢-1.. :

41233 Resources. To evaluate the
resources factor for the watershed, select the
highest value below that applies to the -
watershed. Assign this value as the resources
factor value for the watershed. Enter this
value in Table 4-1.

Assign a value of 5 if, within the in-water
segroent of the hazardous substance
migration path for the watershed, the surface
water is used for one or more of the following

roses:
* hrrigation {5 acre minimum) of
commercial food crops or commercial forage

crope. :

¢ Watering of commercial livestock.
" o Ingredient in commercial food
preparation.

cr o hading Saking st a2t
ares waler use.’
Assign & valse of 5 if, within the in-water
segnient of the hazardous substance
migration path for the watershed, the suriace
muuhmtmedﬁrdﬁnﬁngwam.but
either of the following app

¢ Any portion dlhzmhcewalu-is

dmmudbynsmﬁudmldngmmm :

under section 305(a) of the Clean Water Act,
as amended.

« Any portion of the surface water is
usable for drinking water purposes.

Assign a value of 0 if nooe of the above
applies.

41.2.34 Calkeulation of drinking water
threat-targets factor category value. Sum the
nearest intake, population, and resources
factor values for the watershed. Do not round
this sum to the nearest integer. Assign this
sum as the drinking water threat-targets
factor category value for the watershed. Ecter
this value in Table 4-1.

4124 Calculation of the drinking water
threat score for o watershed. Multiply the

drhﬂuwlu'lhnnhchta vdnu

- for likelihood of release, waste

acteristics, and targets for the watershed, and

mnnd&cpodnctuhuuuthmm

mbjeul” maxim of.:'n the drinking
toa um as

water threat score for the watershed. Enter

this value in Table 4-1.

413 Humon food chain threat. Evaluate

the buman food chain threat for each

watershed based on three factor categories:

likelihood of release, waste characteristics,

the drinking water throe A
41213 for water t. Enter
this value in Table 4-1.

hazardous substances to be
evaluated for toxicity/| in the

persistence
drinking water threat for the watershed (see

' section 41.22).

413211 Toxicity. & toxi
hcwvdubudlhmw snbstanam’ as
in section 24.11.

subcumeutpeuﬁedforlhednnhngmw
thrut(leewcﬂmu.zz.i.z).t::apt:m&e
predominant water category (that is, lakes: or
rivers, oceans, coastal tidal waters, or Great
Lakes) betwsen the probable point of entry
and the nearest fishery (not the nearest
drinking water or resources intake) along the
hazardous substance migration path for the
watershed to detefmine which portion of
Table 4-10 to use. Determine the predominant
water category based on distance as
specified in section 41.2.21.2 Por
contaminated sediments with no identified
source, use the point where measurement
begins rather than the probable point of
entry.
:‘1’.3.2.1.3 BmmuhdmpomnmLUse
tbnbllomncdatahmnkyb

tion potential factor
eachlnnrdouubhnu:
-Bloenunmmnﬁmw')dah.

Assign a bioaccumulation potential factor
value to each hazardous substance from
Table 4-15.
lfBC!-‘dnumavnhbleforanyaquuc
human food chain organism for the substance
being evaluated. assign the bioaccumulation
potential factor value to the hazardous
substance as .

+ If BCF data are available for both fresh
water and salt water for the hazardous
substance, use the BCF data that
to the type of water body (that is, fresh water
or salt water) in which the fisheries are
located to assign the bioaccumulation
poiential factor value to the hazardous

substance.

* I, however. some of the fisheries being
evaluated ire in fresh water and some sre in
salt water, oc if any are in beackish water,
use the BCF data that yield the higher factor
value to assign the bioaccamulation potential
factor valoe 10 the hazardous substance.

* I BCF data are available for either fresh
water or salt water, but not for both, use the
available BCF data 10 assign the
bicaccamulation potential factor value to the
hazardous substance.

I BCF data are not available for the
hmdoum-llqt..dahb

imorgenic
svailable, and if either log K. data are not

. avgilable, the log K., is available but

mu«-ﬂumunw

Greater then or egaal 10 10000 .}
1,000 0 loss then 10,000... e
100 10 fess than 1000
WOwolessthen 100... o ]
1wlessthani0_ . .|
Less than 1 05

I BCF data are not available, sad log K.
data are avsilable snd do not exceed 6.8,
assign a valwe to an organic batardows
substance as follows (for inorganic bazardous
substances, skip this step and proceed to the
next): .

50.000
5.000
500
50
5

Log K~ A
£5 40 6.0. 50,000
4.5% lesshan 55 5,000
32wiessthan4S 500

20wlessthon3d2 ... . .| 50
0810 lessthen20. ..
Less than 0.8 . 0S5 .

1f BCF data are not available, and if either
Log K, dats are not svailable, a log K, is
available but exceeds 6.0, or the substance is
an inorganic substance, assign a value as
follows:

—— H
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TARE 415 —B0ACCIARILATION ' .
PoBENe. FACTOR VALLES *— .
Cone heded

Less un 23
2900
Crots G OB LIS ]
GeistmtIN__._____ | as

) =
I

[
?“d-- oo onishis, easign &

T

" Do st distingahh betveons bosh weter and
salt weter in the bissccumsletion
poteniie] facter valee onlg K, or
vealer dotn.

selubiiny
i nune of hese date sve ovelloble. assign
G baswdous sabstance & biseccammintion

bisaccusalation facter value fiom Table
-0, based en e valese assigeed for the

and biseccumslation
potential focters. Use the hezmdows
sehstapce with the highest tedcity/

factor valne for

the watershed to sssign the suloe to this
factes. Bster this value in Tobie 4-1.
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N . TABLE 4-16 . ‘
TOXICITY/PERSISTENCE/BIOACCUMULATION FACTOR VALUES®

- Toxicity/ - " Bioaccurulation Potential Factor Value
Persistence
Factor Value 50,000 5.000 500 50 b 0.5
10,000 b osx108  sx107  sx106  5x105 5 x 108 5.'00‘0
aooo 1 o2x 108 o o2x 107 2x105 2x105 2x10% 2,030
1,000 b s x107 5x10% " 5x10% 5 x 108 5,000 500
700 [3.5x107  3.5x106 3.5x105 3.5x10% 3,500 350
. 400 | T 2x10? 2x10% 2x10% 2x10% 2,000 200
100 | | 5 x 108  5x10°  sx10% . 5,000 500 50
70 3.5x106  3.5x105 35x10% 3,50 250 3s
40 '. | o2x 106  2x105 2x10% - 2,000 200 '. 20 -
0w 4 s x10® 5% 10° - 5,000 0 0 .. 5
I 2 x.uj{"_. . 3.5 x 104 3500 ~350 - 35 T35
4 .1 2x105.. 2x10% . 2.000 200 20 2
1 2} s x10% .. 5,008 - 560 - - ¢ - - 5 0.5
0.7 . f3.s5x10* . 3,500 36 - 3 -35. 035
06 C2x10% - 2,000 200 2 -2 . o2
© 0.07 1 3,500 350 35 3.8 9.35 0.035
0.000 | - 350 3 0 35T 035 0.035  0.0035
-0.0007 1 35 - - 3.5 0:35°° ' 0.035 . 0.0035  0.00025°
e 1 o o - o - o o 0

3p> not ‘round ‘to nearest integer. -

BHLING CODE 4500-60-C
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41322 Hesusdeus waste guantily.
Assign e swae factor velee for hazacdems
waste quant.ly for the watsrshed o3 weuld be
assigned in sectien 4.1.222 for the drinking
water Gwest. Bater this value in Toble ¢-1.
Muﬁ:hm
walee Par Ge basssdons substance sslacted
for the wotrshed in soction 412214 we ity

maodesn pesduct ¢f 120 '*. Bused en thiss
second peudact. assign & valve e Table
3-7 (paction 2451) % ©e bumas fned chain
Suset-weste chasacteristics facter catagory
far Ge wetershed. Bater this velue in Table
L - N

4133 fame foed chain
Rvaluste S turgst foctess for cach
walwrshod: food cheln individusl sud

Consider
T i

wetarshed o be subjoct o actenl bamen foed
cheia contaninstion ff eny of the following

Ia addiion. cc~sider alll other fisheries that
are partially or + 108ty withia the target
distance limit for the watershed. inchading
fisherios partially or wholly within the
beundaries of aa cbserved reicese for the
watershed that do aot medt any of the fheee
criteria Noted sbeve. to be subject o
potantiel bumas food chala costamination. N
*lm&iﬁyh-ﬁ&

m-hhmdniﬁn-
sebjsct 4o actaal foed chaie costaminstion.
detarming the part of the fshery subject b
Lewsl | concentrations aad the part subject @
Level B concentratians. If the actual foed
chein contamination is based on disect
shosrvation. evaiusis it asing Level X
coscesftratiens. However. if the acteal feod
chain contamination is besed en samples
from the watershed wee these samples sad. if

w Leve] | concentrations and the part sullject
® Level I concentrations:

* Determsine the level of sctaal A
contaminstien from semples (inclading tisswe
samples from esvcatially seseile. bemthic
exgenioms) thet meet the criteria for acteal
fosd chain contamisstion by comparing the

expeswre cancenirations (see section 4.12.3)
i—.:--hluw*)
© e hosllh-based benchanarks from Teble
4-17. a8 described ie section 251 and 252
Use enly the exposure capcentretions for
those bazasdons sebstances in the sample for
comparable samples] that meet the arieria
for acteal contemination of the Gshery.

s jn additicn. determine the level of actusl
ceutzminson frem other tissne samples by
cumpuring the coocestrations of barasdess
sybstances in the tissue ssmples (or
comparnble tispue sammples) 10 the health-
bused benchmaerks from Table ¢-17. a8
described im sectivas 251 and 252 Use ealy
these additionn] Sizsee saemsples and enly
these harardows subetances in the tisswe
samples hat meet all the following critevia:

~The tissue sampie is from & localics
thet is within the boundaries of the
the site (that is. cither ot the point of
direct cbeervation or at or between the
prebeble peint of entry and the mest
distant sample peint meeting the
criteria for sctsal food chaim
contamingtion)

~The tissne sample is from a species of
that spands extended periods of time
within the boundaries of the actaal
and that is aot an easentially sessile.
benthic organiss

~The hazardous ssbstance is & ssbstance
that is slso present in @ surface water.
benduc. or sediment sample from
withia the target distance limit for the

wetershed and. for such &
meots the criteria for acteal feod chain

the foud chein individual factor based ca the
Sisheries (or partions of Sshiavies) withia the
tagat distamce Emikt for the watershed. -

Assign this facter & velue as follows:

-o |¥ amy Bohery (or povtion of & Sebery] is
subject to Level | concentrations, assign &
value of S

o N not; bat if sy Sshery for portion of s
m.#huﬂlm
aseign a value of £5.

--l-t.ulht--d-vdnhue
of 2 hasasdend substance having &
bisaccumelotion potrigtial factor value of 500
or greadur to surfnce woler in the wateished
-l&h-h(c,-i-daﬂuﬂ
p-d-b thie target distance

Sk, assign & value of 30

« i here is no shesrved melcase to swface .
vegter i the watmshed or there is ne
thlm“
having ¢ bicsccamulstion petentiel factor
value of 3800 er greater. but there is a fishery
l--hd.ﬁ-y)pc-w
within the taxget distsnce Kmit. asigs a
value as follows:

-&wm&-&w
h-ﬂ(ﬁhhﬂ-ﬂ
diiutian] spplicable te the Ssheries
h-&‘m-ﬁh
tangut distance Nasit Mahiply this
“-ﬂb'dub&e :

nommeet integes.

-Assign this colcalated value 33 the
-lhu-ﬂ.ﬁsh’-ﬁ-d .
Sahering) within the Wrgst distance Smit of
the wolarshed. assign s value of0. . -
hh**htﬂtﬁ
41332 PFupuistien Evaluste

facter lor the ssatershed based ou

teee facters: Level | concenizations. Level I
m-ﬂpﬁh-bd
uﬁuhniﬁyh—hioﬁ*ﬂ
as specilied in section 4133,

413321 Lewd fconcentrotions.

. Determine these isheries (or portions of

ssbject to Level | concentrations.

Estissate the bamen food chein population
valng for ench fishery {or pertion of » fishery)
as follows:

* Estimate buman food chaia prodection
for the fshery based om the estimsted annval
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. Mﬁnm&l -hnn{ooddnin Cahhw&onhehdnmm evaloated for texicity/persistence in the

nearest-integer; if t or mmuf tothé -

:u-pea‘ﬁedhmuun
: Smhhum-toodchinpoplhm

- valoe for each fishery {(snd portion ofa -

fishery). If this suis is less than 1, do pot -

’ ~smnnumm«num

round io the nearest integer: Assign the - -

resilting valoe as lhehvelnmmm :

o factar vdu.‘!-mar tlusvahc.m Tab[c(—l.

TAntE 4—18-—HthoooCuAm
POPUI;MIONVALUES‘ e
T T~ Asvignad
mwmm fumact food
. vale
-.Q ) - . o
. *Grontec than 8.1 160, - 003 -
T .Groater then 100 0. 1000} 03
- Greater than 1,000 to- 40,000 -] 3
‘Grsster than 10,000 o 100,000, 3
. -'Gnmuo-moo.oooutooo.ooo_.__ © a1 -
- iGrsster than 10° to.192 2,100
- Grster than 10° 1010 31,000
) [Groater than 10%t0 30" .. 310,000
.Gn-ur m-w'_.._..._....______J- : 3,100.800

’Oomtmdbmm

413323 Pozenual human food chain

* " contamination. Determine those fisheries {or
portions of fisheries) within the watershed

" that are subject 1o potential human food
"chain contamination. Do net inclirde those
fisheries (or partion of fisheries) afready
vounted under the Level 1 or Level it
concentrations factors.

- inTebled4-1. . -

. chais contaminat. on Tactor (PF) for the'
mtelshedalbllow&

' whue:
.slinnalﬁodchhpopdamvdukt
' D.:-Dinonlweiduhum'hbbd—uh' '

fishery L
mas&mmmm
hhbddﬂnmmm
- & Bxtinate the hanias food chain :
popuiation valee (P) for s fishery (or portion
d-&hqrumhmtm:m.

*_Assign the fishery{or portion of & . .-
« dilution as indicated in

' -r.bm-n{mu.zm.wum' )

:. mixing in flowing river”; instead - -
L wmwm&ew

lfl’l-‘il'hihrl.domtwndkh&

nearest integer; if PF is 1 or more, reund to
- ﬁewmmﬂnmm -

)f .raMthvd-uhﬁer E

413324

sum o the nearest integer. Assign it ss the
~human food chein threat-targets factor--
mmhhfatbewawlhed.!ntathh.

: value in ‘l‘th!—L

__hmapfooddah&xu!omhﬂhe

" - watershed. Enter this score in Fable 4-1. - .

4.14 ‘Environmentol threat. Evaluste the

. environmental threst for the watershed based
_- an-three factor categories: likelibood of

release, waste characteristics, and targets.

. .4141 Environinental threat-likelihood of .
mkuawhm!&elbooddfeluu

factor categary value for the environmental
threat for the watershed as would be .
aasigned in section 4.1.2.1.3 for the
water threat. Enter this value-in Table 4L
4142 Environmentel threat-waste
‘characteristics. Eviluite the waste
cherscteristics factor category for each
watershed besed on two faclors: ecosystem
toxicity/| pmmmeelhmamndabon and
hezardous waste quantity.
- 41421 Ecosystem toxicity/persistence/
" bioaccumulation. Evaluvate all those
hazardous substances eligible to be

-drinhngmurunntforﬂ:emmhed(see .

section 4.1.2.2}).
414211 Ecosystem texicily. Auipun

" ecosystem toxicity factor value- from Table

4-1muawwnan
buudlbefollown‘dnhhisadr

- OMMWWMQIIIW
Cutenon(AWQC)M subslince.

"« EPA chromic Ambiest Aquatic Life .
me-mmmhﬁe

-’mmAWQGhIhM
-« EPA acute AALAL foc the substance. -
lml‘&.nhlunhe-m
hm&mmh&w
value to the bazardous substance:

o H either an EPA chronicAWQCor -
AAEAC is weailghie for the hazardous
nhsuna.mnhlm&emylm
toxicity factor value. Use the chronic AWQC
mpufambdnduuncMLACwm

. both arewvailable.”

L4 Hnmummmvalwu

- AWQCcMMChm&ewm

toxicity factor value-tse the acute AWQC in
preﬁum (0 the acuie AALAC. -
. lfnmoﬁbedlnlﬁcmdmnl\WQCa
end AALACs innible.me thelowest

- —‘%Mbm&emyﬁmmw
. [actorvalee: .

"lfln-l&.vnhe-.bom(lnxhhh.

- aummmmb“uhcofo.._

mmmmwmm ’

' availible in evibsating the pathway: -

‘Iimmymhmtybaoruheofms

assigned to all hazardoes pubstasices eligible .

to be evalnated for the watersbod {that is,
insofficient data sre svailable for evaluating
afl the substances], ise & default value of 100

uummmmhm
- these hazardous subbtances. -

mmhuquc.mc.c

-_mdutyfncto:nhe-hﬂnhm
" substance:
- 'lfuhelforthe-elecmdAWQC.

AALAC, or 1.Cos are nvsihbbfu both fresh
water and marine walcﬁrthe hazardous -
-substance, use the valne that corresponds o
the type of water body (that is, fresh mteror
salt water) in which the sensitive -~ < --:
erivironments are locited fo assign the -~
ecosystem toxicity factor vo.!ue fo the -
hazardous substance.. .
.« If, however, some of d:c densitive
environments being evoluated are in fresh
watumdsomemhaltwater or if'any -
are in brackish water. use the'vatue {f-esh -
water or marine) ﬂut;y)elds the higher factor
value to sssign the ecosystem toxicity factor
velve to the bazsrdoua substance. o

» if a value for the selected AWQC. ..
AALAC, or LCyo is available for sither fnes.h .
water or maride water, but not for both, use
the available one to assign an ecosystem
toxicity factor value to the hazardous
substance.
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“TameE 439 ECosrsvm TomonY
Facso 1 Vimass

onnlign » wies 20 fulleme*

TamE ¢-18 FOOSTYSTEM FORCITY
. FacToR Vapes—Concioded

2 aaliher an EPA clwesic or acwte AWOC aar
A doenic o suie AAMLAC b svallshie,
assign » veise Yom B L. a3 fellows:

EPA acuas ANQC or AMLAC

=

La

Wit

Qruuter Gan 1LE00 & W01 |
CGoomer Gun TR0 b WD oo |
8 R nd . . |

® nene of So VDS wnd AFEACS aer B LT,

. s ouihiile, eueiign @ vl of Q.

wdstarnine »Aiich pertion of Table 4-30 ©0

we. Sutmnilas Ghe posdoninant water

mu-h-w i
Torcesiaminated

. Ihhnhﬁ--ﬁble
o veuter body Ot i, fash water or
waler] in which the samsiive

Ensepsten teulclly Sacher wive
Pusgistancy fachor v - -

e L ) - w» 3 s+ 1
[ 7 — A, W e L, ] 1 )
[V} anee L ] k4 L] 8 [ J
[ ¢ b, ] » 7 &7 o7 {0
[ 2 «r L e jeaw jo

© 0o 1t eund Dol Sag.
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—— e
) * TABLE 4-21 -
ECOSYSTB{ rmcxn/rzaslsmcsnlmccumunou FACTOR VAI.UES‘

Ecosystem : ' .- K .
Toxicity/ Ecosystem Bioaccumulation Potential Factor Value

Persistence . - ' - .
Factor Value 50,000 = 5,000 . 500. - 50 5 0.5

10,000 sx100 | 5x107  5x106 Sx105 5x106 5,000
w000 | 2x10%  2x107. .2x108 - :2x105 2x10% 2,000
000 0 | sk sx 108 Six 05 sxioh 5,000 . 500
T Clasx10? 3 X106 3.5.x 165 35 x 10 3,500 a0

wo - | -2x10 ',_"‘2x106"' zx105 2% 10% 2,000 200

Cowo T s x0e T 5w 05 5% 1o" 50000 .500  s0 )
6 - ]o3sx108 55k 105 3.5 10% - 3,500 350 . 35

_'._aof T 2m100 2"x'105"'- '2‘_-1_.:_-19"-_' zooe - zoo 20
'10?_- o 5 % 108 x16% . s.e00 . sao C "spi_ o g

) 7- L ._-:,3.'.._5’.-: 1.05:;- 5. 5 X. 10" 3590 350";.;. 35 T35

B 25100 2k 108 -z000 g0 2 o .z o
v 5 x 1ct s ooo_-._-_"'; s00 - s -y o: o
o7 [ 3sax10t - aseo o 3s0n 35 35 e -
0.4 o2 x 04 2,000 - 2oo 2& 2.0 .‘.'." : '_4_',_'7_2_
oo7 3,500 350 35 R 35 D085 o.f-c_zs_';

o001 | w0 35 0 - 35 03570035 - 0.0035

0.0007 |- 35, - .:3.5. . 0.35°  0.035 00035 ° 0.00035

o . o o . 0 o 0 0

2Do not round to nearest integer. - : - .
BILLING CODE 6509-50-C '

190
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41422 Hesardous waniy guantity. o mancioem poodher of 1)0™ Sased ou s « Salact the appospriate AWQC aad
Assign e sums facter velne Sor hazandese secend pesdact. ac . g & vuine foom Table ARLAC a8 Sellowg: )

wasts guaniity for the wolershod 20 wondd be 3-7 (sacion 243 1) 1o be environmental resl- .
10 saction 01222 for the drinking  waste characteristics factor catagery fer the ~Use chummic velue. if available:

assigned
woter Gmsat. Bater thiswolne in Table 6-1. - wetershed Eater this welue in Fables-1 . -l.:*l.'l ‘-*I*Il .
m*ﬂqsh-m Pomap— - oveluntud is in frnoh weter, uge Eesh
valms Por s hosesdoms subvtoncs mleched 1 LE 4-22- ~O0ED - waler valse. exncept: if ne frash water
e 8savens ron Hazweoos Sue- walug is svailable. wse merine value i
for the éoi tmvhad In se~em 414214 we i STANCES it SUSFRCE WATER e
ecenyetum Saxichyfpecsistunce facser value evailishle. .
and Yesccumuleion potesifind ~if the somsilivw ensiveninent belng
facter sofollows Dassign s el v - oveiuated is in saiit welss, es merine
the waste chesachmistien facter calegary- - i wvalve, @xagt: i 2o masine valee is
_ Fiast. mubiply G ecosystom sexicky/ * Conoanivsticn corvespending o BPA - cualishie; sse fush weter vales if
posisssnce factervalns and the hassndons Ambiont Water Quality Criteria (AWQC) for svallhle.
viasts gu Rixtiiw viboe fior G gestactias of syuntic We (fresh water or I the sencliive envireament being
2 moxionmn product ol mavimel. : evolnated s in both fresh water and
130" Then smliigly Shis pradact by he _ -o--a_n:;quan-m walt watex. or it in beackish water. wse
value fior this hasardens substance. subject 9 Comcenirstions (AALAC). or of foash water or marine values-

- TARE 4-23.—SensTe ENvVIRONMENTS RATING VALUES

Ciicet dubiing * fur Fedosd dusigrotnd endungved or Busatonsd species 100
Muive Senchwy -

Salanal ek

Ousignaned Fedont Widemeus Ases -

Assas teniied vntw Coostl Pone Musagumen Act
‘Sysuliive euss ieaiind entr Satony! Eshay Pragram ¢ or Masr Cosntal Wasers Paogeam ¢
Ofias seass idanilied under B Choon Lt Programs

Admisistutively
Speusing sress ofics * ler the maisteumnce of lah/shallioh species itun sver, lshe. or cosstal Bl waters 1
iyt and foading Svuss clicel iy asinttngnce of sralomous (99 pecies within Awlr seaches ¢ Svues @ lulus or cosstal Gde? watars in
which e Gh spand eutanded povieds of tne
Tenustis) svens «fiand for bruading by Wge or dovve agPegiens of wusgh ~
Sglionsl dver sonch dasigiuated as Aacsestiongd

Nedilng bngnn 1o 50 5504 by Sipie Gxipratd eutangesed o Presiansd species
bt iopun © be wied by Speciss vl spviow a8 & &z Fedual endangaved Of SVesianed ST
Cosstel Susie putaly dovioped)

Feduyl dasignatnd Scamic o YW fver

Se Jand dasignatnd for uldile or game maragamen ' 1
Sate Gesigrates Scusic o WY Niser

Sinse desigraned aawel Avees .

Pasiculty sust. miathvaly amgll it SOS, Spwten I castsaancs of wigse hotic commmunies

”**M-md“-‘ = : 3
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TABLE 4-24 —WERAMDS RATING V.
FOR SURFACE WATER MIGRA
WAY .

TH-

r

Yoruktoogth of wetencts* itesd

Gronter then 20___

'\M [ ] “h’. ﬂw
MW ’
mmww
haumhnw-hgu
. factox: sensitive environments.
4.1.4.3.1 mmm

. 434812 . Bldlmw
. value{s) from Table 4-23 to each sensitive
mlmuub[eablcnll

- concentrations.

ForMMWMm )

:c—uhumh;anhe

4-24, inciude only those of wettands
. located slong the _
migrution path in the srea of Lavel 1
conceatrations. If & wetland s located

‘potential
contumination, then solely for-purposes of -
Tabl: 4-24; count the portion(s) siong the
areas of Level 11 concentrations or potential
contumination under the Level T
concentrations factor (section 4.1.4.3.1.2) or
potential contamination factor (section
4.1.4.3.1.3), as appropriate.

Estimate the total length of wethnds along
the hazardous substance migration path (that
u.m-thndfmnlm)hthemofhve!l
concentrations snd assign a value from Table
4-24 based on this total length. F.stmu:e thig
{engtiz as follows:

e For an-isolated wetland or for @ wetland
where the probable point of entry to surface
wate: is in the wetland, use the perimeter of -
that portion of the wetland subject to Leve! 1
concentratione se the length.

. Fumm&el"id&ewm
mh&emwdh
hazardous substance migsation path (that ic,
weﬂandﬁw).
* For lakes, oceans, cosstal tidal waters,
wnd Great Lalies, wse the length of the
-along the shoreline within the tasget

shoreline]. ’
Calcalate the Leval | concentrations factor
v_ah- (SH) for the watershed as followes:

o a
SH= 4+ X
10(WH+ R 8)

wn:v&u*adhnnbbmu
dqhmcﬂ.adl

s.-v.lﬂ:h-'dﬁ-'fﬁhl-nb
sensitive exvvironment §.
n=Number of sensitive esviromments from
Table-4-23 subject te-Level |
“concenirsiions. .

- Enter the valne assigned i Table 4-1.

where:

WL=Value assigned from Table 4-24 to
wetlands slong the ares of Level i

- concentrations.
s.-Vahe(’] assigned from Teble 4-23 o
. sengitive environment i.
n=Number of sensitive environmexts frera -
Table 4-23 subject to Leve! 1
concentrations.
Enter the valoe assigned in Table4-1.
414313 Potential contamination. Assign
value{s} from Table 4-23 to each sersitive
environment subject to potentis!

T .Calculate the powntial
factor value {SP} for the watershed as

environments siready courtied for Table 4-23
:!hrlhhnllch!dlw
clors.
For esch type of surface water body in
Table 4-13 (section 41.2.2.1). sum the value(s)
assigned from Teble 4-23 0 the semsitive -

limit) e the langth. Asalgn

ﬁm?ﬂeﬂh.&wd-ﬁw

water body in the wetesshed.
 comtamingts

1 m )
 SPm 3 AWASE)
=1

where:
»
§ =185

=1 . .
Sy=Value(s) assigned from Table 4-23 %0 -
sensitive e?vilmmt iin surface water

body type }. ,
n=Number of sensitive environmexts from
Table 4-23 subject to potential
contamination.
W,;=Value sssigned from Table 4-24 for
wetlands slong the area of potential

- . contamination in surface water body

type i -
D,=Dilutisn weight from Table 4-13 for
surface water body type j.

- m=Number of different surface water body

types from Table 4-13 in the watershed.
1£.5P is lese than 1. do not round it to the
2 integer; if SP is 1 or more, round to
the neares! integer. Enter this value for the
puientiai contamination factor in Table 4-1.



S338  Vedual Regieter / Vol 55, No. 31, / Pridey. December 14, 1900 /-Rules sad Regulations

414314 QGikulation of cavienmentel
dhvest-Sasgets fiacter cotegery valse. Sem the
valuss for the Level | concantsations. Level B
coucantrations. and petential cantomination
facsers for he watasshed. De ot reend this
sum to he ssssent integer. Assign this sum oo
e savhenmental flactor

catageey value flor the wetarshed. Enter this .

vales in Tabls 4-2.

vales, subject ¥ o maxianes of 00 o0 e
envbonmantel Guust scese fior he watershed.
Hater this soess in Tabis ¢-2. . -

418 Colkulatios of svesind/fived
migeation compenast sceve for 8 watershed
Sum e sossns for e Gues Gpeats for he

Gooate).
Acilign e sosbiing sese; subject s &
waninus velse of M0 a8 the swface wetw

ovalend/lised sigatisn compenmt sces
for the wetershed Reter this scave in Tuble

wigutien
& somce ot e she t» susface welw vis
ound water. Bealnate thuss iypes of st
for Gis compenmat: drinking weter theset.
s foed chais hvest. and coviresmentsl

421 Gaasval consldesations.

4211 Eigihis surface weters. Calcnlnte
pround water o snface wetermigration
compensat somes ealy for suxfiace weters
(sorsactinn 40.7) for which ol Ge following
conditions ase mat:

© A portion of he surfince water is withis 1
wile of ene ar meve sousces at the siie heving
s contalamest facter value greste- thes 0 (see
section 42217}

© Ne aguiles dscontinulty is established
betwemn the source scd the portion of the
ourface weter within 1 mile of the sousce {see
suction 34122} Howswer. if hazerdous
sshotunces have migrated acress en spparent
discontinnhy wikhin this 1 mils distence. do
st consider ¢ discontinuity presest in
sosving the slie.

* The tap of the
showe e of Ge swrface water.

De ast evaluats this compenent for sites

wulely of coptamingted sediments

with ne %

4212 md_ﬁ.m
migratisn path for geound wetar o swrface
walar The hazardons

suhotonce migution poth includes hoth the

geund waise signest end the surfoace weter
fo-wuter sagmant thet hasardens substences
would ke o fhey migraie sway frem

of euiry from the
o the sarface swater.
the peshable peint of s thet
paind of the sarface weber that he
shaztast disinmce. withia the
oquiier fson suction 341.2) frem
e somxns ot the slie with & contaiament
facter velne geoater than # %o the surfoce
—eter.

~Pur sivenn, contions the (n-weter
sagment in e divection of Sow
fincheding any tidel Sows) for he
distapee by e tanget
Jistomce lmik {ous soction 421.4).

~For lnkhes. oconma. coastal Sdel weters,
or Gouat Lakss. de net consider Sow

Coassider & olis W be in Bwe or more
watersbeds far this compenent if twe or meve
tmsasdous suhotunce migeation paths fem
the somrces of the giie do sot meach & commen
puist withis Ge teeget distance Bl ¥ the
alie is in mene han ene wetershad, defins @

’ *hdc_

for ench watwrshed sepesutely as specified in

seclion 4215 - -
4213 Obesrvai selssse of & speci}ic

hassrdous suletence 3o waler in-

amalyrsls 8o surface water
waler, do ot wse
suhetance

for an chourved pulsase to the sfiace water
Doy G tges cighie obe
[T »
svelunted for soch watershed and establish
whether these tmgsts sss subject %o actual or
potmatial contamisslion as
sectian 4112, eucept: do net eshablish actual
cantemisation based en & sample location
walise ot leost ene hazavdens substance in o
oample frem Gat location meets the criteria
i soctiom 4213 fior an chessved xisase to
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Detemins the ground weter © suface R, =Eiknlihood of ~lease factor categery ﬂ*hm
welr migaion Jsmpenent sosre {3,) for 8. . value far s _(thet is deinking weler.  csmpencut sceve for-fhnsie. -
wetszshed in tums of the Cactor categery Imna Sosd chain, or eovironmental l-*n----w
valuss o8 follows: threat). 3 * Caiculaie 2 sapenatie ground sater o
: y Sachoroalgety ofare water mi scese flor
3 T-Bagen fachr categury valur for Gresti. gy, chucacturietic, sedl tugats spplicable
ix-'nmn W ~Scallug facter: : - wenchwetershed. - N
S= : “Tublle 4-35 eutliass the specilic calculation © Saloct the highast groundwwaterte
- . gescedure. sndfacs weler migeation copunm scove
Mo oiie is in caly sue vatersind amign  fom G wetivsheds eveluated and assign it
Ge govad wetnr b oulas wtwralgpsiion 38 e ground water to susfoce waler
whese compenast scere Tor that wetershed uythe migutisn compenent soose for the shie. -
~ TAME 4-25.—GROUS WATER 70 SURFACE WASER Moaarns CoasrOMENT SCORESHEET
Svisiiing Water Thoamt
Limiheed of Retasne 8o Aqguiias:
1. Chaweed fnleges. 5 —_
2 o) © Ratsaas - . d
3 Conmivant. » -
2 Mt Paspinion... » U
2= Dipth © Agulier. L —_—
E 8 ) W . » —_—
20 Fetastiyl & Rlosse@ines Balih-4-304+-2M0 L —
2 Lheeed o Rulease Pigherofas 3 and 2. -S59 -
Wate
'S " —_—
< timaniows Yate Cuaslly . [ ——
(& ~~1.- - - %0 -
7. Maast blde. » —_—
(3.
On. Lont { Conponputins [ ] —
[ ¥r 11 "} ™~ —_—
Oc. Fotonthy) Contmningion [ ] JR—
0. Papiaisn Pss 00 & + 83 —_—
A Russmtes... 5 —
NTopu@us? + 0+ 9 [ ] —_—
Water Woest Seere:
1L Ouishing Yatw Weust Sope (finss J = § ¥ WAL 300, sdiject & i of Y00y L _J —_—
Mynus Food Chais Thwast
Liintheod of Ralves:
ﬂ._uhhﬂnsh& - —_—
|- 8 (-] —_—
4. Humeies Wity Quasily [ —_—
5. W Chpmctnbiics ‘ 108 —
8. Fond Chain infhident. [
7_Pugutton: R '
72 Lowed | Concoatuafions [ —
T Lot 8 Conttulions . ™ —_—
Tic. Punniist Vigman Fous Chuis Contassingtion . — -
T4 Fugpnintion fines U & Y7 + TRE I ——
5 Tagem Qines 36 + 179 B —_
Numan fesd Chuls Thvent Seers | |
nl—ﬁ-oambon-u-s-mmu- - of 100 w PR
Eavbummentsl Threst '
Laniheet of Selesen: L
2 Liaihned of Ralsase Geme veive as fnp ) | 90 —_—
Weste Chavastwsistion: ki '
2 Eapuan 1;
22 Yampdms Waste Quanlly. ! —
22 Yigts Chasnconlatics 1 ’ —_
24, Senglive Govissamens:

44 Semiiep Envispnmnnis Snes 2is + 28 4 ooy

25 Tongets patun S0 = lng 2440
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TABLE 4-25.—GROUND WATER TO &mrape' WATER MIGRATION COMPONENT m—(‘m

Facsor categories and factors Migismn | e assignac
Eswironmental Threst Score:
ammmmmxaxmmbaman - eg —
MM&W““MM&.W
7. Wetershed Score ® fines 11 4 18 + 26, subjact 10 & sedawmn of 100). _100. —
ammm«mmmmuwummm».mam_ 100 —_—

-mumummm
applicable. . :

- & Maiswm value not

mmmm.h
mﬂnul:uniw .

-release. Evaluate
immhuﬂnnmhdhm ’
of an obeerved release facior or & potential to
release factor.

42211 Observed reisase. Wn

value for the wppermost aquifer

potential to release factér.value for the
watershed. Enter this-value in Table 4<23.
" 4221% Colculotion of drinking-woter-
dnm&ﬂeﬂoodofmfumm
‘value:If an obsérved release is established -
- for: the uppermost-aquifer, assign-the -

- observed release facter value of 550 axthe -
hkelihoodoln\eaehchrahgaq.vdnefcr
the -ztenbed.oﬂimmamﬁe

bnhmhdunhcn&

dmmmmh

hmm&m&enlnewedh
Table 4-25.

Hazardous substances that meet the

'A'mmhnmrdmebmnd '
. waater.

-Anllmrdmnbmmu

) with & source that has & grovnd wates .
: mumhmuhomurd_:mﬂ(ue_ ’

ueumiummdum).

) . ’m.m .' .

- " toodcityfmobility /petsistence factor value as

- syedﬁddhmi.z.?_z.mw- .
422214,

. -222211 Taxmty.Amuouuuty

. hclornhnheadthmrdou
lpeaﬁedmneeﬂonz.u.l.

427212 Mobility. Asanamd
waurmobihtyhaorvahahudl

o hmwhm“speaﬁedinm

4.?.2.2.1_1 mwnw&u
watu-paﬁsmeeﬁauulutouch i

nbmnceas -

. assign "substance & toxicity,
nnuiwhlhuheﬁmhbhu(m

s.z.lzl.hadndnuhnnuwdhﬂle
hszardous

.mnmmmmmmnﬂe

MM

qna-dty
. Auialhcu-tha-nhc for bazardous

Jor the watershed as would be .
umdh uppermsost aquifer in section
mh&ﬁbnﬁehtz&a—&

‘3

" 742223 Calulation of drisking svotes
- - threat-wegte charocteristics foctor calegory

.persistence and id bazardons waste quantity
factor values for the watershed, subject to a
maximem product of 1 10% Based on this
product, assign 2 valie from Tible 2-7
(Wzﬂnnh&ﬁh'mﬁu&xu(- .
waste characteristics factor-category for the
Mmmhm )
4223 Drinking. waler threat-targels. :
mhmmmhm
watershed based on three factors: naarest: -
mhke.pqnhﬁon.udm -
moo&-u-a-n .
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: “TANLE 4-26
TOEICITY AO0BILITY/PERSISTENCE FACTOR VALDES®

Persistence Factor Value
ToxicicyMobilicy |— = —
Tacter Valee . 1.0 o8 0.7 0.0097
10.000 l.10.800 4,000 w0 7
2.000 "1 2,000 900 140 W
1.880. . 11 1,000 00 2 ' 0.7
200 - !09 'y . 1% - _ T oae
200 % Y 40 7 - oW
‘20 i . ) s 1.6 .01
2 ; » . 0.7 " 0.0
2 1' 2 X 0.1% 00010
1 % 1 0.4 0.67 1zt
0.2 0.2 0.08 “0.018 1.% x 107%
TR - 0.1 0.0¢ . .08 Txw3’
o ] o.02 0.008 0.000c 1.4 x 103
sm | 8.e1 eo - 7% 194 Ixwé
o.en2 j 0.002 s x10" 1.4 x 19°% 14 x 107
o.9m 0.0m & x 10 7 x 1073 7xw?
2x b i 2 x w04 s x w3 1.4 x 1073 1.6x 77
1 x 10°% ; 1 x 107 ¢ x 103 ?x 108 7x 0"
2 x10°% 1| 2 x 10-3 8 x 106 1.4 x 107¢ 1.6 x10°8
2 x 1076 { 2 x 10°6 8 x 1077 1.4 x 1077 L6 x 1077
2 x 107 = 2 x 1077 s x 108 1.4 x 10°8 1.4 x 1070
2x10%" = 2 x 10" g x10? 1. x 1077 16xto Bt
2 x 10°? ’ 2 x 10”7 8 x 10-10 1.4 x 10-10 1.4 x 10712~
o i 0 0 0 0
%Do mot rouad to nearest integer. )
) 214
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For the nearest intake and population
[actors, determine whether the target surface
water intakes are subject to actual or

. a8

‘section 4323, exrent use only those samples
trom the surface water in-water segment and
only those hazardous substances in sach

. samples that meet the conditions in sections
t213and 42148 -

42231 metvﬂum
the neazest intake factor as specified in
section 41.23.1 with the i

1 : following
maodification. For the intake being evaluated.

multiply its dilution weight frem Table 4-13 .
{section 4.12.31) by a value selected from
Table 4-27. Use the resuliing product. not the
value from Table 4-13, as the dilution weight
for the intake for the ground water to surface
mumpmt.nonolmmdmupmdnct
to the nearest integer.

Select the value from Table 4-27 based on
the angle @, the angle defined by the sources
at the site and either the two points at the
mdhmnubodynd
the 1-mile distance ring of any two other

’ mdthluhamhbodywﬁhthu-

mile distance ring. whichewer results in the
largest angle. (See Figure 4-3 for an example
of how to.determine 8.3 I the surface water
body does not extend. 10 the 1-iile ring at one

" orboth ends. define © using the suriace

water endpoint(s) within the 1-mile ring or
any two other poiuts of the suzrface water
body-withia the 3-mile distance ring.-
whiche~ - results in the largest angle.

- - Groater than 18 10 54.

TABLE 4-27.—DUTION WEIGHT

Angle © (degrees)

Greater than O i0 18

Gostur ten 8090 .- .}

am-mcoma_..______._
Grostr than 180 W2 ]
Grottr tan 120 108 e}
[ 2 31 T ¥ S—
Gl ten 2 0 20—
Gt then 20008 . . ]
Greator o 30800342 . . . ]
Grester fan3Q w0360 ]

-

* Do not round 10 nearest iveger.

seaese:anay s

g e ——————

LRI TIYRASAYTS DL L. L
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e ———

FIGURE 43
SAMPLE DETERMINATION OF GROUND WITER
YO SURFACE WATER ANGLE

217



_ . TASLE %-28 -
* fOXICITY/MOBILITY/PERSISTENCE/BIOA CUMULATION FACTOR VALUES®

Toxicity/ i
Hobilicy/ L Biocaccunulation Pot:énc_ial Factor Value
Persistence - - — s
Factor Value | 50,000 5,000 500 50 s. 0.5
10,000 ] sx18  sx107 5x165 sx105 5x10% 5,000
4,000 - 2x x'q'- C2x107 2x108  2x105 2 x10% - 2,000
2,000 | 1x108  1x107 1x106 1x10° 1 x 104 1,000
1,000 sx107  sx106  5x105 5 x10¢ 5,000 500
800 | 4 x 107 4x108 4x10% 4x10% 4,000 400
700 3.5 x 107 3.5 x 106 3.5 x 103 | 3.5 x 10* 3,500 . 350
400 2 x 107 2x106 2x105 2x10% 2,000 200
200 S 1x107 1x1086. 1x105 1x10* 3,000 100
140 7 x 108 7 x 105 - 7 x 10% 7,000 700 .70
100 5 x 106 5x 105 5 x 10% 5,000 500 50
80 | ex105  ax105 4x105 4,000 400 40
70 3.5 x 105 3.5 x 10% 3.5 x 10% 3,500 350° 35
40 2 x 108 2x10% 2 x10% 2,000 200 20
20 ' 1 x 106 1x 10% 1. x 10% 1,000 100 10
16 | 7 x10° 7 x 10% 7,000 700 70 7
10 5 x 107 5 x 104 5,000 500 50 5
8 L x10° .  &x106% 4,000 400 40 4
7 1 3.sx10% 3.5 x10% 3,500 350 35 3.5
4 } 2x10%5  2x16% 2,000 200 20 2
2 1 1x10% 1x10% 1,000 100 10 1
1.4 7 x 10% 7,000 700 70 7 0.7

e
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TARLE 4-78 (Contimned) .

. Tomfcity/
Nobilicy/- -

Factor Valpe

3,000,

500

1.0
-o.'t .
0.7
0.6
0.2
0.14
0.1
0.08
0.07
0.04
0.02
0.014
0.01
0.008
0.007
. 0.006 .
o.002
0.0014
0.001
s x 1074
721074

7 s x 10%
& x 300

3.5 x 10%

2 x 10
1 x 10%

‘0

35

5,000

‘4,000

3.500
2,000
1,000

700

500
350

100

3

500
400

" 100

70

35

10

Q.35

0.2

3

10

0.07

0.035 .

0.2 -~

0.7

- 0.07
" 0.035

0.007  7:x10°%. .

LI . 0:+ 7 .
3.5 c.35 7
2 . 0.2 )
1 o
0.7 0.07
_ 0.5 _ 0.05 )
0.4 0.0s )
o.ss__ - 0.635 )

o . e.01

. 0.007

0.05 . 0.005

0.04 . 0.006

0.0035

001 . -0

- <3 - -

0005 5 x10°%

0.00k - &x10%

0.0035 3.5 x 10°¢

0 .“-,2 - 3 - -“;2’15‘10'."

& 110" ’

223
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. .TABLE 4-28 (Continued)

'toxicity/ o .
Mobility/ © ' Bioaccumulation Potential Factor Value
Persistence - - -
Factor Value | 50,000 . 5.000 ~ 500 S0 S 0.5
2x10% 10 A R © el o.om 1% 10
1.ex10°% | 7 0.7 ~0.07 0.007 -~ 7x10%  7x107
1x10°% | s 0.5 0.05 0.005 5% 10 5 x 1073
8x10° | 4 . 0.4 0.04 0.006  4x10°% 4x10°5
7x10% - 3.5 _ 0.35 0.035 0.0035 3.5 x 104 -'3.5 x 1073
4x10% | 2 . 0.2 0.02 0.002 2x10%  2x10
2x10% )1 0.1 0.01 0.001 1x10% 1x105:
1.4x%10° | 0.7 0.07 ~  0.007 7x10%  7x105  7x10°%
8 x106 ‘| 0.4 - 0.04 - 0.004 6x107%  4x10% 4x10®
- 7% 106 0.35 - 0.035 | 0.0035 3.5 x 10°% 3.5 x 10°5 3.5 x 10°6
2 x:1'0'6 | 01 0.01 0.001 1x107%  1x 10-5 1 x 1076
1.4x 108 .| o.07 0.007 7x10% 7x10% 7 x10°6 7 % 1077
8x 1077 0.04  €.004 Ex 104 4x105  4x106 4% 107
7x107. | 0.035 0.0035 - 3.5x 1074 3.5x 19'5. 3.5 x 1076 3.5 x 1077
2 x 1077 0.01 0.001 1x10% 1x105 1 x-lo_“ 1x 107"
14x107 | 0007 7x10%  7x1e% 7x10% 7x 107 7x10°8
8x108 |.0006 -4x10% < 4x10% 4x106 4x107 . 4x108
7x10® | 6.0035_ 3.5 % 1004 3.5 x 1005 3.5 x10°% 3.5 x10"7 3.5x 108
2 x 1078 0.001  1x107% 1x10°3  1x10¢ 1x167 1x10?
1.4 x 108 7x10°% 7x10%  7x10% 7x107  7x10% 7x107?

224
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TABLE 4-28 (Concluded)

Mobility/ | Bioaccumulation Petential Factor Value
Pexrsistence L
Factor Valwe 50,000 5,000 500 50 0.5
8 x 10”7 | 4 x 10° 4 x 10°3 x 10-% 107 &4x10% &x10%
2 x 10 r 1 x 107 1 x 103 x 10°8 x10°7 -1 x10% 1 x 107
1.4 x 10-? 7 x 10°% 7 x 10°6 x 10-7 x10% 7x10? 7x101®
s x 10710 ; & x 1073 ax 1076 x 1077 10 &4 x10? & x10°10
1.6 x 1010 f .7 x 106 7 x 1077 x 10-% x10°% 7 x10°19 &4 x 20-11
i x 10011 t 7 x 1077 7 x 108 x 10°7 1010 7 5 1011 7 x 10°12
1.6 x 10712 ! 7 x 1078 7 x 10°1? x 10°3¢ 7 g 1011 7 x 19712 3 5 10-13
1
o ! -0 0 0 0 0

%50 not reumd To nesrest integer
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4223 Detrmine
mﬁ-hmnu?u .
distamce lissits in section 4214 and Gié
hazardeus sebetamce *ahpnﬂﬂn
section 4212 .

422321 Iewdr mw-
_nbbﬁﬁm-whaeﬁn :
412322 .

422328 wnmm
a*.ﬁ&uqﬂhuﬂhﬂ

' aaq.au..pa-r- &h
mﬁ.m

Ws-w’qﬂ-ﬁul‘.ﬂe

4-34 for swface watar bedy type L

--u-ﬁ.d.-mmw
 types in ths wetershed.

. HPCieless han 1, do net romnd it to the

nearest integes; i PC is 1 or mere, round t0

Nm”hh*hm

whﬁhngh’hnll

sum o the neerest integer. Assign this sum as
the pepulation facter vJue for the watershed.
Enter Ui value in Teble 4-25.

42233 --Besources. Assiga a vaiue I the
ressurces factor &3 specified in section

&Hﬁnaf&nh'

42234 -. inking weter

throat-taigets facter cotegory vaise. Sum the

walsrshed. De net round

. values

423211 Toewicity. Assign a foxicity
facter vaine 1o each hazardeus substance as
specilied In seclion 2423,

423212 ' Mobilty. Acsign a ground
water mobility factor vales t0 sach

based ca

‘watershed to sssign the value 10 this factor
for the watershed. Enler this valwe i Table
4-25.
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42322 Hasmbes vests 423322 Lovel N concantrutions. Assign  these hamusdeus subetances tobe
Amign he sms facte valus fov bazasduns » valne to fhis facior 0o specilied lnsaction - evnlustod for sendciiy/mebility, n
waste guanily for he wetesshed as would be 41022 2 Bater this value in Teble ¢-25. the deinkiing water thveat for the watershed

vedun. For e hemsedous subotnce selocied . For wach fshy belog - hmemdons substunce as spocied in section
for the.wetwnhed In soction 23218 see fis  wuight for hat fnomTshie 4-23 by e 424212 Mobilty. ageend
fellows 1o susign & valne h-‘* :‘- ;-Uuw *“.q:ﬁlhuﬂ-
ﬁ*‘*’:‘u ot sl  tha nearest intages. 424213 mu;:iﬂ
dhl—l——.—.-ﬁ— Enter e valee n Toble ¢-25. fagiorwales t»
valae for thy watmibid. onbjeist 411324 henmdows substonce o8 specified in sectien
-ﬁﬂmm.* ol Sun e facter valust for Lesd 1 422213 for the dilaking wetir heeal,
valee for this haterdous sabstance. anen foed chais contasshindion st fn, Joha; or vivens; ecoans, cosstal
™ s nedanss peodect of 100" the wetmshed. Do met sound this sum to ‘walnes, & Cosst Lalses) betwvosn th pecbable
Bused en his esvend genday, svalne o sossast integer. s oum an e puint of eaivy and the neasest sensilive
oo Tibiie 3-7 oslion 2431} s the butnen  Populaiion foctar valus r weln eavisoument (ast thie neinest Srliking water
foud .?-*ﬁﬁl::ﬁn ..ﬁ'*'-f'ﬂ';a toud. -—“dqbri-
- o food chais oess igaai.  Sood - Mot b 2 Detomnise the prodeminent -
4233 T . waler
Bealuaty ‘bhhﬂ::ﬁ‘ﬂ -.?‘- catiagery based en distance 88 specified in
obud ichath tndieidonl snd oyt vorpriray suterm.chy -t .
tongit ghionies see ®lsvdl - s by Tobide 4.5 potuntial Amign st ecompeton
coaventitisnn, Lével B ennsmtutions, ov T 4284 Caluloth mlation potentiel Tocter walne to
=.=ﬁd¢n—-|-. et ",,",,.,"_"_h‘ clale onch hesvsdens substonce us specilied s
pigten wguivdnmin L o il o sdeme, waste 424218 _Codpnlagion of scosyotems
mottichons spociiod It psctmiotion. aad targeté fir-the wetmebid, - AcicRyyehiiigvipesniitenca/. - .
vidue o fho fobd chulle Sudividhinl focter 08 iy cubiect Vo s mexinum of 08 ke, . ebiliy facter valse Sum Tidble 3-9 (saction
s qutien 41343 wib e e foagd chinis Sevat somse for e Z 2219 besed en the velnes amigaed to the
. Whin ¢ distien wateshed Huter Gis somse i Teble 4-85. - - hesimidvas sbotance for the scospotem
wuight is seod. uniiply the 424 Ieoksameatel thont. Drakusie @e - Sichy und mebilly factrs: Then assigs
wuight Sum Thble 4-5¥ly S envissumental Gevet for he-watambed bosed * sinch hemssdons pe——
velte silixctid Som Tubie 4-27, on theee facter cotageriee: mihesd of ; Sacter value
e e it e riooms. Arsign s seme Winllhood of vhanse - - un prsiobomst ke onch -
seasest lidager Buter the velue dssigaed in 5:‘- '-t‘*.r-;.—"' heausises sslstance an scsayetem towicity/
§ asuigned inseclien 42213 deinking - facte
42333 Pepulation Boiuate G o W R i radae n Toble £33 o g e e
Gune factons: Lovel | costanteations, Lewid B chovncinifetics. Beslusts' &t wastr - pesighonce end T il ecimyetom Wisaccumaletion

chala costamisetion Dotucsing whichof  watershed baoed ou twe fachers: scopten 0 Mighoat scgutons

- thass factess is o bo applied to onch fishery temicity/mebilly/porsistence/ - . pemsistence/bisaccunnistion facter veles for
o3 spociliad in sscion 4233 bosccummistion sud hazardons waste :':-'-'-'-lb—bﬁ:u
423321 Level Il comcantretions. Assigna  quasilty. - - facter fur the watsrshed. Bnter
valne to s facter 20 specified in section 42421 Eowysem sucicity/wobilty/ - SemriaTebles4-35 .

432321 Bater Ghis valee in Toble ¢-25 persistence/bicoccysmlotion. Breleate o) - m-ﬁ-.-
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: TABLE 4-29
ECOSYSTEM TOXICITY/MOBILITY/PERSISTENCE FACTOR VALUES®

v

Ecosystenm _ . Persistence Factor Value
Toxicity/Mobility- |-
Factor Value 1.0 0.4 - : 0.07 0.0007
10,000 '16,000 ' 4,000 700 7
2,000 | 2,000 800 140 - 1.4
1,000 | 1,000 400 ' 70 0.7
200 ' 200 : 80 1% 0.14
100 100 40 7 0.07
20 1 20 8 1.4 0.014
10 10 4 0.7 0.007
2 2 0.8 o 0.14 _ 0.0014
1 1 0.4 0.07 7 x 1074
0.2 | 0.2 - 0.08 0.014 1.4 x 10-%
0.1 | 0.1 0.04 0.007 7 x 1073
0.02 _ 0.02 0.008 0.0014 1.4 x 1073
0.01 0.01 0.004 7 x 1674 7 x 106
0.002 0.002 8x10°% 1.4 x 1074 1.4 x 10°%
0.001 0.001 4 x 1074 7 x 1073 7 x 1077
2 x 1074 | 2 x 1075 8 x 10°° 1.6 x 1079 1.4 x 1077
1 x 1074 | 1 x 1074 & x 1073 7 x 1076 7 x 1078
2 x 1073 2 x 1073 8 x 1076 1.4 x 1076 1.4 _x.10'8
2 x 1078 L 2 x 1078 8 x 1077 1.4 x 1077 1.4 x 1079
2 x 1077 2.x 1077 8 x 10-8 1.4 x 10°8 1.4 x 10-10
2 x 1078 2 x 1078 8 x 10~ 1.4 x 1079 1.4 x 10711
2 x 1079 2 x 107% 8 x 10-10 1.4 x 10°10 1.4 x 1012
0 0 0 ' 0 0

8po not round to nearest integer.

231
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_ m% 30
* BrOSYSTEM- wcmmmﬂnmm,ﬂlm FACTOR 'AI.UES‘

Imysu- ;»L»— D e e s
Toxkcley/ .} := - ~Ecosystsm:Bicaccumulstion Potential:Factor Value - T
Mebiliy, ] o~ - ‘

“Persistencs: = — — — ———
TFactor Value| - . 50,000 3,000 500 50 5 .05
10,000 -f -s5210 s'x 107 sx165  sx105 sx10% 5000
4,000 -2 x 108 2 2107 _- 2 x 10¢ 'leéj',' _'2x-i6‘ 2,000
2,000 - 1xa00 12107 1x106  1x105 1x10t 1,000 -
| 1,000 A ss s x 108 sx105 sx10% 5000 500

800 4.x 107 4 x 10° 4 x 10% 4ax10% 4,000 400
700 3.5 x 107 - 3.5 x 106 sx105 3.5x10% 3,500 350"
«00. a0’ 2x30f  2x105  2x10% 200 200
200 - . 1x107 )l/lo‘ 1x105 1x10% 1,600 100
‘1@; ||7 x w' Tx . 105 7 x 104 7000 700 <70 .
100 .0 . l -5 x 19% S x 13’ ' 5 x 104 smo -s_oo so _
s "6 208 4 x 10 iox 10% 4000 - 400 .. &0 - .
o :-r _"'_3;5’1 108 3.5 x 10° .35 :-;of - 3,500 Sso £35
& | 2x10 rx105 2 x10% 2,000 zoo - 20
. 2 i 1'x 106 1x10%- 1x10% - 1000 100 1.
14 {r 7 % 10% 7 x 10% 7,000 % 0 C7 ,
- 10 | Sx 10° s x 10% s.heo soo _:' ©_S0- s :
— t '_ _li"i.x].o; sx10% 4,000 40 EPEE
774 35=105 35x108 3,500 350 33 - 3
o | 2:10’ 22208 2,000 200 2 .2
2 1 1 x 108 1 x 104 1,800 100 10 1
R 3! e 108 7,000 700 ) 7 0.2
. 2 -
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TABLE 4-30 (Continued)

Ecosystem
Toxicity/ Esosystem Bioaccumulation Potential Factor Value
Mobility/ )
Pexrsistence - - - - - i
Factor Value 50,000 5,000 - 500 50 5 0.5
1.0 s x 104 5,000 500 .50 5 0.5
0.8 4 x 104 4,000 400 40 4 0.4
0.7 3.5 x 10% 3,500 350 35 3.5 0.35
0.4 2 x 104 2,000 200 20 2 0.2
0.2 1_;;_: 104 1,000 100 10 1 0.1
0.14 7,000 700 70 2 0.7 0.07
0.1 5,000 500 50 5 0.5 0.05.
0.08 . 4,000 400 40 4 0.4 0.04
0.07 3,500 350 35 35 0.3 0.035 -
0.04 2,000 200 20 2 0.2 06.02
0.02 1,000 100. 10 1 ..0.1 0.01
0.014 700 70 7 0.7 0.07 0.007
0.01 500 50 5 0.5 0.05 0.005
'o.ooe 400 40- 4 0.4 0.04 0.004
0.007 350 35 3.5 0.35 0.035 0.0035
0.004 200 20 2 0.2 0.02 0.002
0.002 100 10 1 0.1 0.0t 0.001°
0.0014 70 7 0.7 0.07 0.007 7 x 1074
0.001 50 5 0.5 0.05 0.005 - 5 x 10°%
8 x 104 40 4 0.4 0.04 0.004 4 x 1074
7 x 1074 35 3. 0.35 0.035 0.0035 3.5 x 10°%
4 x 1074 20 2 0.2 0.02 0.002 2 x 1074

£33
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TABLE 4-20 (Contiwmued)

Ecosystea l . -

Toxicity/ | Ecosystem Bioaccumulation Potential Factor ¥alwe

%obilicvy/

Parsistence -

Faccor Value | 50,000 5,000 500 50 S 0.5
2x10* |10 1 0.1 0.01 0.001 1x10®

1.6 x 210°¢ Il 7 0.7 0.07 0.007 7Tx10%  73x103
1 x 107% { ) 6.5 0.05 0.005 sx16* sx10?
8 x 10°3 : 4 04 0.04 2.064 4x10% &x10d
7 x 1073 } 3.5 0.35 0.035 00035 3.5 x10°% 3.5 x 10°5
¢ x 1073 : 2 0.2 0.02 0.002 2x100% 2 x105
2 x 1073 { 1 0.1 0.0: 9.051 1x10°% 1 x103

1.4 x 1073 : 0.7 0.07 0.00" 7xw*  7x100% 7 xi0¢
8 = 1076 { 0.4 0.0s 8.0 ax 0% 4x10%  &xi0®
7 x 1076 ! 0.35 0.02¢ 0 003S 5x120°% 3.5x103 35x 106
2 x 10-6 i 0.1 0.0} 0.00: 12100 1x137%  1x19¢

1.4 x 19°¢ { 0.07 0.007 175100 7 x10%  7x308 7 x107?
8 x 1077 ! 0.04 0.00 42107 «x100%  4x10% 4 x107
7% 1077 = 9.035 0.0035  2.5%10°% 35x10% 3.5x10% 35 x107
2 x 1077 E 9.01 u 09° 1x10°%  1x10% 1x106 1xte7

142z 107 : 0.007 7 . 2074 72108 2x19¢ 75107 7108
s x 108 } 0.C04 4 x 1074 4x10°% &4xi00¢ 4ax1007 4 x 108
* x 1078 { 0.0035 2.5 x10°* 3.5x105 2.5x16% 35107 3.5 x 108
zx 108 : 0.00! 1> 1074 1x3 1 x106 13107 1x108

..t x 1078 i 3 x100% 7 109 x 1976 ix1w? 7 x108 74109

234
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TABLE -4-3C (Concluded) .

.Ecosystem _ .
Toxicity/ Ecosyster Bioaccumulation Potential Factor Value
Mobility/
Persistence - -
Factor Value 50.000 5,000 500 50 - 0.5
8 x109 . 4 x 1074 4x10°% &£x106 4x107 x 10°% 4 x 10°9
2 x 1079 1x10%  1x100% 1x106 1x107 1x10% 1x109
1.4 x 10°% 7 x 1073 7x10® 7?x107 7x10" x 1009 7 x 10710
8 x.10°10 ax10°% 4x10% 4x107 &x10" 4x10% 4 x30l0
1.4 x 10°10 7x106 75107 7x10% 1x100% 7x1010 4x 011
14 %1071 7 x 1077 7x20% . 7x10% 721010 7 x130°11 7 x 1012
14 x 10712 7x108 7x10% 7x1010 75101 7x1022 751013
0 0 ¢ o 0 o o

200 not reund to mearest integer.

CRLING CODE E868-50-C

w
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hﬂ-:ﬁ:-*h
this hessndons subject 8
weximes pyeduct of 100" Based e this
peeduct. assign & valus bom Table 3-7
(esction 2431} t» the esvisenmentsl Srent-
wasts chasgctarislics catugery for the
‘welasshed. thaw the valus fn Toble ¢35
4243 Rvvicamental dirept-targets
Dealoate e eashonmentel

& valne  Gis facter as spacilied in sectim
414312 Exter this valae in Table -5

424313 Netmstiel contaminetion. Assign
@ valae  his facter as specified in section

414313 with the

peoduct. nst the vaine from Table
4-13, as the diluiien weight for the sencilive
asvisenmants in thet type of surfoce water
bedy_De net round this preduct 10 the
sessest indeger. Buter the value assigned in
Tohie 4-23.

424314 Cakulation of esviroamentel
Shesel-dergutsfocter cotagery valze. Sum the
valass fov Lovel | concentrations, Level B
csmcasiratiens, and peteatial contambmiion

far he watasshed. Do not yound this sum o )

e noarest intege:. Asgign this sum as the
eavisonmental thrent targats factor catagery
velae for the watarshed. Enter this value in
Table 4-35.

4244 Calkuiation of eavirenmental
thegnt sceve for @ wotershed. binltigly the
cavisommental theest facter cotegory valass
for linlihoed of micase. waste
chasactesiotics, and targets for the watershed,
and seund the predact 0 the asarest inleger.
Than divide by 82500 Assign the resulting
valns. subject 9 & maximan of 0. 23 the

Guenls for the wesershad (that is. drinking
water. hamen food chein. and environmental
thoesta}. Assign the resuiting score. subject
s meximess valur of 308, as the ground water
s swrface waler migrstion compenent score

fior he wolarshed. Enter this score in Table

watsrsheds evalnsied. Assign this score as
the pound waler te serface water migration
cumpesient score fer te site, subject 0 a

-_md‘hhm-

llows:

* K enly eus of the twe smiace waler
migeation compantnls (overiend/Seed or
ground water t ssrfiace waser) is scered.
assign Ge soms of Gat nh
surface weler migeaiion

o l“m-uﬂ.ﬁdh
higher of he 0w
*mﬂmwhms
e swiace water migselion patirwey score. -

Ty=Taxgeis facter calegory value for threat i
SF=Scaling factor.
Table S-1 eullines the specific calcalstion



Resident
Population

Nearby
Population

BILLING CODE 858080~

Likelihood of Expésure (LE) Waste Characteristics (WC)

‘Targets (le

Observed contunlnicion
Araa with Resident
Tacgets

Likelihood. of Exposure (LE) Waste Characteristics (WC)

Toxieity

* Chronic

¢ Carcinogenic
*, Acut_.

‘ Hazardous Waste Quantity

* Hazardous Constituent
Quantity

* Hazardous Vastestream
Quentity ' '

s Volume

* Area

Resident Individual
Resident Population
« Lavel I Concentrations

"¢ Level Il Concentrations
Workers . :

. Rasources

" Tarreatrial Sensitive

Environments

A

" Taxgets (T)

Attractiveness/
Accensibility
Area of Contamination

X

" OVERVIEW OF SOIL EXPOSURE PATHWAY'

Toxicity

¢+ Chronic

* Carcinogenic

¢ Acute _

Razardous WVaste Quantity

.* Hazardous Constituent
Quantity )

+ Hazardous Vastestreanm:

. Quantity
‘e Volume
* Area

Nearby Individual
Population Within One Mile

Pigire 5-1

SIS MWW-lmunqmma'mlmw.'sstlmm
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TamE 5-1.—Soa EXPOSURE PATHWAY SCORESMEET

Fackx cotegudes and factess

NiophfmeS+ &k +7+04+ 90

Naskiant Fopuinion Rt Seere

n*”hﬁnt X 4 X W
Nesby Pepulation Thoest

5 Nonty tafldel

& Pupuistion Wiin § My

at—-a+n
Senby Pepufaiien Toest Seae

20 Nemty Fepuiafion Thount s 34 X 17 X 3.
Seme

Sell Rgeane

22 Sul Bpemse Pabuny Sowe * (R, finas (114271 7 G2.900. subiject W & mminum of 100)

| | |Il |II ||| | I|||I|| ] |Il | {.‘

$ 3 ee- ¥3x §3 e tzoazee ¢ g3z § |[

r.—mm
'*-
'.“***b__l—- ’—mu:ﬁu-ﬁ“——s“b——dw

‘b-—.—
dq-lhi—l-—d otharwise.

sbesrved contaminationr » i an ares of ebesrved contamination (er
o Comsider chowrved contamsination t» be purtion of such an ares) is covered by 2
yessunt of sumpling locaticns whers amalylic permensnt. or otharwise maintzined.
evidence indicetes thet cmalinlly inpessteable material (for
-A lnnssdous substance stiributable » ©ample, asphalt} hat is not mare than 2 feet
the slie is prossnt at 2 concantration thick, excluds that ares (or pertion of the
shove levels  =rew) in evalusting the soill exposure
fior the shie (soe Table 3-8 in secion 23 Potbway. )
for he aitunia for detormining . h:&dwﬂﬂn
amalytical signiicance). and “_--.—M—h sebstances

~This hazasdons substance. i aot peesent
at the suxfacs. is covered by 2 fagt or

centaminstion for thel sres o be associsted

Joss wilh that sree in evaluating the soil exposare
‘dm‘*ﬂhaﬁ. tos vy
o Establish srees of sheerved lhhmmﬂ

contaminatisn besed en sampling lecations
ot which thee is sbomrved contaminstion a0

~Fer oll sewsces except contaminated pothesay o soere of O
:'d—-l_hi-i— $1 Jegident Popuictios Threot. Evalnate
slie is prusent ot any sumpling the resident papulation threat only if there is
location williia the source. concider an sres of sbesrved contamination im cae of
that entise sousce s be an ares of mare of the Tallowing locations:
chosrved contamination. * Withia the property bomndary of a
-Fer contamineted seil. consider both he  residence. scheol or day care center and
sasmpling lecation{s) with cbserved within 200 feet of the respective residence.
costuminetion frem the site and the school. or day cave center, or
ssen lying between such locations o * Within 3 workplace property boundary

o within 200 fee: of 2 workplace area. or

o Within the bounduies of a resource
ﬂ-mﬁm.
o Within the bounduzies of a tervestrial
sengilive eavissument speciied in section

oxposure

factor category fier the resident pepuletion
theeat il there is an ssne of sbearved -
contaminstion in sae er mere locstions Ested
in section $.1. Ester tis value in Table 5-1.
S12 Weste cherecteristics. Evaluate
'waste chazacteristics based on twe factors:
teoiciy and hazasdous waste quantity.
Evalusie enly these hazasdeus substances
that mest the crilesie for sboerved
contaminstios ot the slie (see section 5.0.1)
5121 Texicily. Assiga a toxicity factos
value o coch hazardous substance as
speciied in section 2411 Use the hazardoos
substance with the highest tcdicity factor
wvalee o the value to the toxici
for the resident population threst. Enter this
valse in Table 5-1

$122 Fazrardous woste guantily. Assigr
hazardous waste quantity factor valoe as
specified i section 242 In estimating the
hazardows wasie quantity, use Table 5-2 and:
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Onddspﬂyhﬁuzhaddepﬂ:d
an sres of observed contambiation, except as
-specified for the volume meagure. .

¢ Use the vohune messure {see section
24.21.3) only for those types of sreas of
- observed contamination histed i Tier C of
Table $-2. In'e ' the vohame measure
Rl’&n]ishd oheerved-
umm-tthﬂnho.uﬁm
" the volwme within the top 2feet.
* Use th atea meniure (see section

unhm-ﬂu.emifﬁwhc-hqn.
Mmmhmu -

" TABLE 5-2—HAZARDOUS WASTE QUAN-
TITY. EVALUATION EQUATIONS FOR SO

EXPOSURE PATHWAY
. - . . M“
Tier “Meanre ~Units -: -y'
A Hazardous - ] c
Snaetiy © -
:.- n-. - . . B
8% | Hazaedows * . b W/5,000
[ Volume (V) B
- - Surlate* yi® ) vies
Orumst - ouiion | V/500
.} . Tonks and e | s
Touah Drarie, . '
O {AreniA) : L.
Swrigce” - e | A3
Swriate » AN
‘1 - -(Owried/dackiied. { - i | . .
. Lond vestment » AZI0
Ple® | e | M
» Do ot round nessest integer.
» vohame 10 wmass when necsssmy: 1

assign a velae from Table z-nm zu.n '

to the waste characteristics
Fatcﬁlnhth'hbks-l.

htmhmhmmumfu
the resident population threat. count only the
fd&mum i

Whﬁvﬂul—cpamliviuor
altending school or day care o a properfy
with sn ares of observed contamination and
whoee residence, school. or day care center,

respectively, is om or within 200 foet of the .
. ares of cbierved contamination.

. de—cmwwhn.unm
with & ares of obeerved coatamination and’
whose workplace area is on or within 200 feet
of the ares of observed contamination. -~

*-Resources locatsd on en ares of
observed cintamination, as specified in
-Imﬁd“nm
locsted on an sres of Gbesrved”

2 Muwhmu

5131 Resident individoo]. Bvaluste this
factor based on whather there iy & resident.
individusl, ss specified in section 5.1.3, who
is subjeci o Lavel Jor Level )

. concentrations.

MMMMM.
contamination subject to Level I .
mummmwm

_ from Table 5-3 in detecmining the level of

confamination. Then sssign s value to the -
resident individual factor s Sollows:
*--Assign & value of 50 if there is-at Jeast
- one resident indtvidual for one or'more areas
wuwlm .
© Assign a valne of 43 if there is no such

-- resident individuals, trat theve is at least one

resident individaal for obe or more areas
mumum
Aﬁaanludﬂhlaobnomdun

Mﬂnuhwﬁh'hbles-l.
Evahiate

. Satumeomghﬁu for poncancer
" toxicological responaes

Count only those neeﬂnc&e'

corresponding to.the -
- Rdanuw&dw

- mmum&uhmd

Wﬂmmmm“md
obeerved contatination, when the estimate
hbudonlllemqum
mhblynehmbybm
oumber of persons per residence for the
county in which the msidence is located. .

by 10. Assighs the as the
value for this factor. Enter this valug ia Table

concentrations fictor. Assign this sum as the
nheﬁrﬁhhcm&nnhnhehhble
S-1.

51323 Calculation of resident
populotion foctor voive. Suss the factor
valuss for Level | concentrations and Level
concentrations. Assign this sum as the
resident population factor value, Enter this
wvaluein Table 5-1. -

5133 Workers Evaluate this tactor
based on the number of workers that meet
the section 51.3 criteria. Assign a valve for
these workers using Table 5~4. Enter this
valee in Table 5-1.

" TaBLE 5-4.—FACTOR VALUES FOR

. WORKERS
. Mumsber of worhers ‘m‘
] . [
19100 5
101 o 1,000 10
Gnﬁ'-m_________ 15

5.13.4 mmu.m
- factor as follows:
e Assigna value of § to the resources
factor if one or wore of the following is’
cbeerved

. present on an area of
contamination

at the site:
. .I..- 9 Vo ’ .
~Comemercial livestock production or
. commercial livestock grazing. - -
Auhuuhodoﬂmoﬂhabon

present.
muvmmnnues-x
5135 Terrestrial sensitive epvironments.

. .Awnlu(s)ﬁm‘l‘nbb 5-5to each
- terrestrial yensitive

Mdntmeu
the eligibility criteria of section 5.1.3. -
Calculate & value (ES] for terrestrial

.
B2 2 5

=y -

-

. - —Vche(s)umedhunhms-bm
ai!eﬁafornsiddt-individmlasspedﬁed-in,- . -mutml

sensitive environment L.
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i G sunulk is 00 or lnge. ausign G
vallee IS o G tavestrial sumaliive
episenmnts fectelr valng.

- e sosulk eceeds 0. calcnlate »
value EC as hallows:

Saxgets facier
for the sonidant rosident
populetion. werkers. sessurces. and

aot seund W he pesrest integer. Assign this
sum a3 the targets Erctor category vahae for

and tengets for Ge resident popalstion Ghovet:
end yound the goaduct 1o the nosrest integae.
Acsign this product as the sesident
population Gweat sceve. Buter this scose in .
Tehie $-1.

$2 Nasrby papuintion tivect lncleds in
the woashy pepulstion suly these individmis
whe Buve or sttend school within a 1-mile
avel distance of sn eses of shearved
contuminslien ot he she sud whe de nst
mest the cxiterie for sesident individual 22
spacilied in section 513

De nat consider arves of chesrved
contamination that heve an attractivenses/
sccessibillly facter valee of 0 (ses section
-- e

1
|l
%

;

il
i
§:
;
|

TAMLE 5-7.—ANEA OF COMTAMBATION
FACYOR VALMES

Lsbmreptnsit.
Graste un SS90 SOSS00

wih

e highast texicily facter velve t»
e valus to e tuicily facter for the
L

popalution Gest. Bater this velee in
Teble

5222 Hgnbes weste guentiy. Anign
a vl bs e bamsdsns waste quantity
facoar as spacilied in sectien $1.22. except:
contidar ealy thase aseas of cheerved
contumination that can be assignsd an
astieacvenass; sccessibility facter valee
grosier han @ Enter the value assigned in
Table 3-3.

product of 1328 *. Based en this product.
assign & valee frem Toble 3-7 (section 243.1)

persons meet the sechion 5.1.3 criteria fora
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resident individual, assign this factor a value
of 0. Enter this value in Table 5-1. -
H no person meets the criteria for a
resident individual, determine the shortest
tmvddismﬁu&cmbuyndduee

residence or school 10 the neerest crossing
pim-nd&w&uuuﬂnww
. line distance to the area of-cbeerved
contamination. Based on the shortest travel
distance, assign a value from Table 5-9 to the
mmww&m&uvﬂuh
- T¢lbk5‘1. P

TABLE 5-9.—NEARBY INDIVIDUAL FACTOR
VALVE S

Travel distance for nearby individual i
ntos) Mt
e 4 ] ]} SS— 1*
Gestertar %0t — ] O

@ valus of O § One Or MOre pErSONS. theet
critatia for resident

h‘ Sy Individual.

5.2.3.2 [Population withia 1 mile.

Determine the population within each travel :

distance catsgory of Table 5-10: Count -
residents and stadents who attend schaol

 estimating
the estimate is based on the number of
residences. maltiply each residence by the
average number of persons per residence for
the county-in which the residence is located. .

Based on the number of people included
md--mdmmqu assigna
value for that

vy ) .
I PN is less than 3, do not rownd it o the

:  nesrest intager: if PN is 1 or more, romnd to

‘the nbarest integer. haﬁ-nhch'r.ue
5-1.
u’;lm-m?uhs-ﬁenhu
for the nearby fadividoal factor and the

" population withis 1 mile facior. Do not round -

this sum 1o the neavest integer. Assign this
sum as the targets factor category valve for
hmm-mm&mmuvdu
inTables-1. -

Tms 5710.—st'rAnGE-WaerrEo POPULATION VALUES FOR NEARBY POPULATION THREAT *

) _ DL &mdw‘mnmmm
rr.u-manmaﬂs) 5 .| 510.] 101w | 3011 | 1001 1 | 2001 g0 |- 10007 | 30001 { 100001 |. 300001
- T fol1wm 11w . X © 0 ©
b 00 | 300 | 1000 | 3000 | 10000 | 3000 | 100,000 { 300,000 | 1000000
Groater than 0 1o ¥ .. : k o..' -0 o4 10 4 | 1 | « 190 8 1303 | 4081 13034
m—-mauv._‘__.___. of aos { a2 | .07 ‘2 7 20 | ,8 | 204 &2 | 200 8517
Gratermen otz to] oo ot .| o3 1 3 10 3 w2 | 32 | 1000.] 329

anummmnmmwnmm mumumwwm»

nansu-w

LY Cahblmd’m:bymlcﬂan
threat score. Muliiply the values Jor
:lht'ehdhﬁhl neubypopdlﬁonthntt.

an

and rousd the product to the nearest integer.

Assign this product as-the nearby population

threat score. Enter this score in Table 5-1. -

- 53 . Calculation of soil exposure pathway
scere: Sum the regident popafation threst

- -scote and the nearby popalation threat score,

and divide the sum by 82.500: Assign the

resalting value, subject to & maximum of 100,
as:the soil pathway score (S,). Enter

this score in Table5-1. |

&0 AirM:'gmhbt Pathway

(S.)mmofthehcmramynhmu
follows: 3
S.' —_—

po

where:

Wdrﬂmwaw
valee.

WO et bt b caegy
Ta'l‘m factor category value.
‘SF=Scaling factor.

Table 6-1 outlines the mciﬁc ﬂlcuhhm. .

. procedure.
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TABLE 6-1.—AR MIGRATION PATHWAY SCORESHEET

Factor categores and-faciors .:::d
. Ukelihood of Relesse e

1. Observed Relaase. —
2 Potentisl 10 Roleass:

‘28. Gas Polential %0 Release —_—

2b. Parculete Polenkal 10 Relsase -

2c. Potersial 10 Relsase (igher of ines 23 and 2b) —

PSS Ny

3. tikeliood of Ralease (higher of ines 1 and 2c)
Charsctatistics -

[

BN

I

13. Tasgets fines 7 +80+-9- 100},
Wigration Pathway Score
12 Pamy Soore (S} [(ines 3:(6)(-11)!82.5!!)1‘

5 233z ~22eT 3 Ene 4L & 25

-mmwbmmm

* Maxioum value
<No
“ Do nat round 10 NERKES:

o ofnobocvednlunhdccnpomdm
- mleasefactor.
© " 811 Observed release. Establish sn

obeerved relesse to the atmospbere by
amwdubm.
hazardous to the atnosphere. Base
tiris demonstration on either:

* Direct obeervation—ea matesial {for
example, perticalele matter) that contains
one or more haxardous substances hes been
seen entering the atmosphere directly. When
evidence the inference of a release
of a material that contains one or more
hazardons substances by the site to the ™
2imosphere, demonstrated adverse effects
accumviated with thet relense may be used

to establish an cbserved relesse.
» Chemical anaslysis—an analysis of air
samples indicates that the concentration of

significant
be sttribotsble to the site to establish the
observed release.
i an observed release can be established,
assign an observed release factor value of
ﬂntuﬁnnluh'l’d:ko-x.nd

valve ir: Table 6-1, and proceed to section
&12

812 Potentie] to release. Eveluate -
potential to release only if an cbeerved °
mmummmu

by separately evaluating the polannlu
Telease and the particalate poten! e
Mha&muummu

wmmmnm mmmuﬂuﬁmmm:mnmd&

highest potential 10 reloase vaine (either gas
or perticulate) calcalated for the sowrces
evalusted and assign thet value a3 the site
wummmum

u.z.x Gcs potentiol to relecse. Evaluate
gas potential 10 release for those sources that
contain gaseous hazardous substances—that
is, those hazardeus schetances with & vapor
pressure greater than or equal %0 307° torr.

Evaluste gas potential to release for each
source based oo three factors: gas
containeent, gas ssurce type, and gas
migration potential. Calculate the gas -
potential 1o release value as ilustrated in
Table 6-2. Combine sources with similsr
characteristics into a single source in’
evaluating the gas potential to release

factors.

TABLE 6-2.—GAS POTENTIAL TO RELEASE EVALUATION

Source Source type * Gas Gas souwrce type factor Sum Gas value
tactor value * fackor value © veiue ¢ sowce
A _ 8 c B8+0 ANB+C)

RN EWN -~

i

[

Gas Potent2! 10 Relazge Factor (Select the Highes: Gas Source Vaiuve)

Emnter 8 Source Type ksted in Table 6-4.

Enter Gas Containment Factor Value from secton € t2.1.1.
BwGGzSuma yoe Factor Value from secion 6.1.2.1.2

MWigration Potertial Facior Vaius from secton 5.1.2.1.5.



i_ﬂ w:*:v&aﬂamlm.wliﬂlw&l@hﬁm

1211 vaw-i Table 6-3 that ap_.ies ©© the semsce. sxcept biagas relense or if there is an active fire
seunce 8 velue foom Table 6-3 for gus assign & valme of 10 i there is evidemoe of within the ssurce.
costslament. Use the lowest veine from

Tame 6-3—Gas CoNTANSMET FACTOR VALUES

Gug coreninment descaiplion

Qs colscia/buatnent system fcianing. sugeindy Sepected. saintsinat, and comgistly covasiag SBS
Sovte svhutouivly sunpunied by cupneviing nindiouek atd 08 sther costsinment speciically desclbed e Sl teble applies.

* Sowne shutnatiefly vagetsind s Rl cgeued sol and Cower 30l Yo MEistast 1> gos migution *
Unspmaniutng ol evver <9 loat

~ Seymn happly vagstated wib essssiislly Ae apesed sall and cover sed Ype resintant & gos sigation ®.
Toully o gutsly anclosed wikhis sinchsufly iuct buliing gnd no other covarwaent speciically éascibed it s e applies...
Sewce i of intact, omind contalemes:

.m- d :

e NEN Buvw vvo ool .”

.‘*~===d~m-t“upwu-~ﬂ*

a-.--h TABLE 6-4.—SOURCE TYre FACTOR ~Sesed on this sum. sesign the hazardous
hp-“ h VaLues—Concluded suhstance & velve from Table 8- for
““H h : - s valne

- ) ® Asdigns for gus
oowsce basnnlens wents quantity valee (son 'z‘ potential to sach sowce 28
suction 242135, ¥ the sewsce wcaives & Sowcs wpe ~Select hwes hasasdous substances
soucs hanssdoss wasts guantity wies of 0.5 Qg | PO asseciated with the seurce:
or mese. convider the sowce b moet the hin & mer than e hazardoes
h...". . et s _El.m Siogas sutasse substamces con be asseciated with
-:-*n :l- : .n-m;auu—; o : e sowrca, select Seee that have
[ ] fiom T &4 - -
for gas sewce type. u.. . - the highest gos migeation potentinl
* W s sowmee doss 2ot mert e mininen *Sopasmiorpkple — __ 6 ” ~-1 lewur then ese gasssus
slse roquament. cisign & & veler of ¢ for gue * Tk gle s 8 substapces can be
somsce gpe. o Canikeiwastaple 11 | B sssacieted with & seurce. select oft
_ M ne souse of the she mects e minismen Stars -—:—- Suied/ "= of tham. .
sise roguibsment. asuign each sewce ot the **"b'r“’m
she & vale Gom Table -4 for pao sowrce L e R
yre * Mo ovidence of biogas selase . 1Y z “ﬁ. e
Sotace mpowndmt (not nmisd/ ~Based em aw.*.w
[S~ 1 SONICE & GAS Magzation potential value
TASLE 6-4.—SOURCE Tvpe FACTOR )y = 3 from Tabie 8-7. .
Vaues Obwr ypos of sowces. ROt Slee- . TaSLE 6-5.—VALUES FOR VAPOR
s spociied —————— O PRESSURE AND HENRY'S CONSTANT
01213 Gar migretion potestial Bvaleste —y
. .r this facter far snch source ss follows: Vaper prasasse (Tem) ‘=‘
- G .-;-l-:ad:” . h-ll- Graster Sun %8 3
puseous oo
f o N section 227) a3 follows: Lote Bam W°, 0

-Asyign veluss frem Toble 8-3 for vapar

|
32
TN TEETH {

Contulomn & Wwie euicd/bstow. | pressnte and Hemry's constant 1 each _

© Eudunce of bugs misese - 33 h.h'tm:u.' .l l.-';'b. Hasy's conmut Gt Vonel “‘gf

© Mo eviutare of bioges sulaggs . 1) casmot "

[ e s—— bazardows ssbatance. assign thet Granter G 30~ 3
» hazardows scbstance a valee of 2 for Gronter e 90 & 30> 2

Commingted sl (euciafing ot the Henry's constant component. e 0 1
: -Sum the two values assigned to the Lass fan 10°". 0

harardous sebrtance.
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TABLE 6-6.—GAS MIGRATION POTENTIAL - TASLE 6-7.—GAS MIGRATI( POTENTAL
~ VALUES FOR A HAZARDOUS SUBSTANCE VALUES FOR THE Sounce-—Conclided

&md”hmmmﬂ
Herwy's constant

[ 0
12 [
Jera o 1t

: 17

Iu;sé—l—GusMsnmoanm be associetd -
VALUES FOR THE SOURCE p

those sources thet contain particulate
hazardous substances—that is, those
hazardous substances with a vapor presscre
less than or equal to 10~* tder.

Evaluste particulate potential to release for
each source based on three factors:

release Determine the gas potential o -each source a value from Table 6-0 for
d;m"’*m'”'“ Amu mmﬁudm’::&ﬂﬂedm particulate contsinment. Use the lowest value
substances ¢ Table 6-2. For each source, sum the gas from Table 8-0 that applies 1 the source.

. . - source type factor value and gas migration 61222 Porticulate source type. Assign 3
ow<3 i ° potential factor valne and muitiply this sus value for particulate source type to each
3n<s 6 . by the gas containment factor value. Select source in the sasse manner as specified for

- the highest prodact calculated for the sources  $2s sources in section 6.1.2.1.2.
evaluated and assign it as the gas potential to 61.22.) Particelate migration potenticl.
release value for the site. Enter this value in  Based on the site location, assign a value
Table 6-1. from Pigure 8-2 for particulate migration

8122 Porticulate potential to relsase. potenml.mtlmnmvahcweach
Evaluate particulate potential to relesse for source at the site.
TMEH—PMTEMTOMEVMM
. b Paiticulate type . Particulate source
Sowrce Sauutypo W‘::l.hﬁw tactor value ¢ * nﬁuﬂ. Sum : velue .
A 8 c T @+0 A®B+O
Particutate Potential 1 Release Factor Vaius-(Select Highest Pariculate Source Value)
s Enter a Source Type listed in Table 6-4. ’
* Enter Pacticulate Factor Vakse from section 6.1.22.1
-wmmwmmmu
4 Enter PerSculate Migration Factor Value rom secion$.1.22.3.
TABLE 6-9.—PARTICULATE CONTAINMENT FACTOR VALUES
AR ‘siausiions except those specifically ksted below w
Source containg only peticulste substances totally coversd by iquids o
wmmmnwmmmmmmmbuhmmm 7
Source covered with sssentislly impermeable, regutarty civer e
L contaminated soll coves > 3 feet ’
* Source - with it or N0 sod 0
-mwwwmwﬂ 3
= Source ially devoid of 7

* or unki

oes
mmwm&wummd»ﬁwnpw

* Other

SNNa@

Ummsaim< 1 foot:
MMWMMMWSG“W:GWWN”W

* Other

Totally or pastially enclosed within-structirally intact bullding and no other containment specifically described in this table apphes.... ..o |
containers:

Source consists solely of
© All containers contain oaly ficrsds

. MMMMUMMMMWWMWM ~

q
COver,

oAl

o Other

Jwoo ~Ng~N

C moist fine.

RLLING CODE §560-50-M

grained and saturated coarse-grained sols resistant 1o gas migration..Consider al other Sos Rovesistant



. Puarte Rico

s “’ﬁ
Y S
L)) spw ~—on

"FIQURE &2
PARTICULATE MIGRATION POTENTIAL FACTOR VALURS

SILLING CODE $040-00-0
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- FiGURE 6—2.-Pm1'|éuwre MIGRATION
POTENTIAL FACTOR VALUES—CONCLUDED

migration
Locsti ort
Hawaiian islends ’
Hilo, Hewaid_ o
Honoluky, Oalws ... | 7
Kahuli, Mans. w7
Lanei. k)4
12 N+ T S— "
Molokai._... - L 17
Pacilic tsiands ’
Guam, 13
Johnston islend....— e 17 -
Koror island . [/}
Kwajalein tgland [
Mujuro, Marshall istands. 0
Pago Pago, American Samoa.— 1]
[ | . O — ]
Tk, Caroline istands ... o
‘Wake island. 17
Yap istand e ]
Alshe | - R
ANChOMQS e e 17
Asnate. . 1]
. Bamow el 17
Bartorisiand.__ . . ] 17
Elathel, 17
[T 17
Big Dekta 17
Cold Bay 6
, Faisbanks 17
Gulkana, 17
Homer 11t
] 0
King Ssimon 1
Kodkak (]
lutrebue. 17
MoGrath 17
Nome. 1
St Paul istand 1"
Takeotna. 8
Unalakioet . .. . .| ”
Valdez Q
Yaiasat 7]
American Virgin Islands
St. Croix 17
St John. 11"
St. Thomas 11
Puertn Rico
Asrecibo. 8
Colyso - 6
Fajs 11t
" Humecan. €
Isabela Station .. . ] 1t
Ponze. 17
. San Juan 11

For site locations not on Figure 6-2. and for
site locations near the boundary points on
Figure 6-2, assign a value as follows. First,
caiculate a Thomthwaite P-E index using the
following equation:

12

PE= L 115 [P,/ (T4~10)1%/°
lo

wnere:

PE=Thomthwaite P—E index.
P,=Mean mouthly precipitation for month i,
nnches.

- Ty=Mean monthly temiperature for month i,

in degrees Fahrenheit: for any month .
hvmamnmwd:lylmpenmless
than 224 ‘F.use 284 °F. ~
Based on the calculated Thomthwaite P-E
index: assign @ source particulate migration
potential value to the site from Table 8-10;
Assign this same valve to each source at the

site.

TABLE 6-10.—PARTICULATE MIGRATION
. POTENTIAL VALUES'

Thomewaite P-E Index .

Greater than 150.;_____;._..___ [

85 1o 150 s
50 W less than 85 : 1t
Less 0N SO 17

61224 Calculation of particulote

.patenhahonfeate value. Determine the

particulate potential to release value for each
source as illustrated in Table 6-8. For each
source, sum ity particulate source type factor _
valve and particalate migration potential
factor value and multiply this sum by its
particulate containment factor value. Select
the highest product calculated for the sources
evaluated and assign it as the particulate
potential to release value for-the site. Enter
the value in Table 8-1.

6.1.23 Caloulation of potential to release
factor value for the site. Select the higher of -
the gas potential to release value unped in
section 8.1.2.1.4 and the particulate §

" to release value assigned in section 6.1224.

Assign the-value selected as the site potential
to release factor value. Enter this value in
Table 8-1.

613 Calculation of ltkehhood of mlme
factor cotegory value. If an observed release
is established, assign the observed release
factor value of 550 as the Likelihood of release
factor category value. Otherwise, assign the
site potential to release factor value as the
likelihood of release factor category value.
Enter the value in Table 6-1.

8.2 Waste characteristics. Evaluate the
waste characteristics factor category based
an two factors: toxicity/mobility and -
hazardous waste quantity. Evaluate only
those hazardous substances svailable to
migrate from the sources at the site to the
atmosphere. Such hazardous substances

include:
3 thatmeet the'

+ . All gassous bazardous
- ussociated with a source that has 2 gas

containment factor value grester than 0 (see
section 2.2.2, 223, and 6.1.21.3}.

¢ All particulate hazardous nbstances
associated with a source thathas s
particulate containment factor value greater
than O (see section 2.2.2, 223, and 8.1.2.2.1).

821 Toxicity/mobi'] lty For each
hazardous substance, assign a Yoxicity factor
value, a mobility factor value,'and a
coinbined toxicity/mobility factor vaiue as
specified below. Select the toxicity/mobility
factor value for the air migration pathway as
specified in section 52.313.

8211 Toxicity. Assign a toxicity factor
vaine to each hazardous substance as
specified in section 24.1.1.

8.21.2° Mobility. Assign a mobility factor
vdubudthmrdoﬂsnbﬂmu
follows:

o Gaseous hazardous substance.

m.mmmdm
each gaseous hazardous sabstance
that meets.the criteria for an observed
release 10 the atmosphere. -

~Assign a mobility factor value from

Table 6-11. based on vapor pressure,

to each gaseous bazardous substance

. that does not meet the criteria for an

cbserved release.

Particulate hazardous substance.
~Assign a mobility factor value of 0.02 to
each particulate hazardous substance
that meets the cxiteria for an observed

‘release to the atmosphere.
~Assiga.a mobility factor value from

Figure 6-3, based on the site’s location,

to each particulate havardous

substance that does not meet the
criteria for an observed release. -

{Assign all sach particolate hazardous

substances this same value.)

—For site locations not on Figure 6-38 and
- for site locations near the boundary
- points on Figure 6-3. assign » mobility

factor valve to each particulste

~ hazardous substance that does not

.meetﬂ:emmiormobwved

" release as follows:

~Calculate a value M:

M=0.082 (U3/[PE]?)
where:

U=Mean average anmal wind
speed {meters per second).
PE=Thomthwaite P-E index from
 section€1223.
~Based on the value M, assign &
mobility factor value from Table 8-
12 to each particulate hazasdons
substance. X
* Gaseous and particuiate hazardous
~For a bazardous substance potentially
present in both gaseons and
particulate forms, select the higher of
the factor values for gas mobility and
- particulate mobility for that substance
- and assign that value as the mobility
factor value for the hmrdous
substance.

8213 Caladaam of taxlctty/mobxh'y
factor value. Assign each hazardous )
.substance a toxicity/mobility factor value
from Table 8-13, based on the values
assigned to the bazardous substance for the
toxicity and-mobility factors. Use the
hazardous substance with the highest

" toxicity/mobility factor valueto assigr «

value to the taxicity /mobility factor for the
air migratiomr pathway. Enter this value in
Table 6-1.
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TARLE 6-11 —Gag MOSLITY FACTOR TASLE 6-11.— AS MOBIITY FACTOR Do mot sund 1 neisest steger.
Vares VarLues—Conchuded :
Vaper presawe (Tond 'r Vipor pusnwre (Tomp w
Quety San W . Gupatar G 90° ® 10° ane
o—n-—-;E °@2 Less then or el © 107, [V 4
Getw b W a2




* 0o not round to néarest integer,
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Do not round 19 nearestinteger, FIGURE ¢.3

PARTICULATR MOBILITY FACTOR VALUES®
(CONTINUED) - '
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%00 not round 1o nearest integer.
. FIGURE 6-3
PARTICULATE MOBILITY FACTOR VALUES"
(CONTINUED)



choerved welonse to sir and i there is no
chesrved selosee by disect sboervation,
comsider the entive pepuletion within the
¢-mile target distance Smit %o be subject W
potential contominstion.

the hevel of contamisstion for sample
locations. If the mast distant Level B lecation
is choser %0 & sowrce than the wost distant
Level | sampie location. do a0t consider the
Lavel B location.

* Detgrmine the single most distant
locatien (sasple locstion or direct
cheervatian locetion] thet sseets the criteria
for Leved | or Level B concentrations.

* ¥ this single most distant lecation is
within the 4-mile target distanoe himit,
idemtily the distance categories from Table
815 i» which the seloctsd Level }
concenralions cample and Level B
comceniations sample (or direct cbservation
lochtion) are located:

~Consider he target populetion
axywhere within this firthest Level |
distance categary. or sayywhere withis
s distance category closer 10 8 sowce
at the site. as subject 1o Level |
conCestrations.

~Consider the target population located
beyoad apy Level | distance

S$31000 Fedemal Register / Vol 55, No. 241, / Pridsy. December 14, 1990 / Rules snd Ragslations
e — —
FIGURE §-3 PARTICULATE MosRITY FIGURE 6-3.—P 2 aTICLRATE MoswuTy TaBLE 6-12.—PARTICULATE MoBiLITY
FACTOR VA UES—CONTERED FacTom VaLL _s—ComCLuDED FACTOR Vaues
o ] Puticsued - Aasigned -
aabily i~ .
i - =
-—_ Groma Son 1.4 3 W2 ar
Grosar Uux e |
Paclic Mionks - henadicam Viegin lulands 18 3 W oms
-~ - aseer o Cwoix WS | oupramtex WrW_ |
Jonehind | oW N Jot aseee a4 x W s
Waver lutans e & Thoss 0002 - Quomr Bamad X WiW— -
Safehnftend | oSt 14 3 W, 0.0008
e pninSttnds_____ ' Q0008 sty Bpn 1.4 X WM. .
Pege Myge AmmicSomes_| 08000 44 X W [Y ]
Foupehimd. . ' asiame Congter han 44 X Wl
Tk Coviehinds . WIS 14 X W 00008
e bt . (v - Loss Sun or ol 19 4.4 X 90°°. 400002
Yoptad : .0 -
* Do 20t shund T Aamest ntages
TAmLE 612 —TCoaCrTY /MOBILITY FACTOR VALLIES *
Fenichy tacter valee
Mobily fechyr waise
woew | e " » ) °
19 wee |1 |we » ) °
a2 200 2 » 2 ©2 °
- e 00 » 2 ez |enme )
ags (] | [ s |aee [
s L = 2 a2 | ose [ecee {0
PY—u be s | .am | ass |aoss | ¢
y=—y 2 e | 6se | aswe jasese | o
ppee— s G50 | 008 | G888 00000 | O
(r o« OR | G882 | Q80208082 | O
'bﬂﬂbﬂ* -
622 Hosmdeus Nuste guantity I ene or mese sampies maet the crisevis for cutegerigs. up te and incleding the
*‘”ﬁw*hh an chagrved relsase o sir or if there is aa peprietion anywhee within the
alr ssspecified in section  chusrved relesse by direct cheervetion. facthost Level K distance category. as
242 Enter this value in Table 6-1. Mhyﬂ--hb-: sibjact to Level B concenirstions.
023 Calkuibtion of wasie charycteristics * Detarmine the most distant sample ~Consider the vemsinder of the targst
facter cotegary valus. Maligly the texicity/  lecation that meets the criteria for Level 1 pupelntion wihia the 4-mile target
mebifity facter vales and the bansdeons cmmceatrations as specified in sections 231 distance Nk as subject te potential
wasts queniity fecter valns. subject t» o and 252 and the moet distant location (thet contamination.
waxinus predect of 1 X 39°. Based en this in. pumaple lacation or d'rect shoervetion " - )
gowlact. essign o velee foom Tobie 3-7 location) thet meets he criteris Sor Level @ - * W ihe single mest distant lncalien is
foaction 2431) to the weste cherasturistics  Ctacamirations. Use the hanith-based beyond the 4-mile sarget distance Nanit,

identily e distance ot which the selected
Level } concentzations sumple snd Level B -
cencwiniions semple (er dicect ebesrvation
location) ang located:
-lhudl*b*bﬂ

equal o the distance to the selected
Level § locatien. 0 be subject to Level
i concentrations sad inclede them n
the evaluats
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-Do not hdlde lny-hmt populition’ as
subject o potential contamination.
" TABLE 6-14.—HEALTH-BASED
BENCHMARKS FOR HAZARDOUS
" SUBSTANCES NN AIR

. tion corresponding o0 Natiomal
Cu_::ﬁ'nw Nlhg}l
ms-ubhmmm-
lutants (NESHAPy).

. mhmm

qaﬁnhhm&tm"

Mthrmmﬁu

DISTANCE WEIGHTS
: Asnigned
Distance category {miles) distance
weight*
. 10
[c £ 1] } VSESEE——" 025
Geatorthan % 0% 1 0054
Grestwthon %0l .| 006
Gostr han 1 02 ] 00053
Groster hen 210 3 0.0023
Gresterthan 3 4 0.0014
Greater tan 4 [ ]
* Do Aot round 10 Rearest ineger.

 1f none of the residences and
oecwredhﬂdmpmdmuumb;ectb
Level I or Level I concentrations; assign a
value to this factor based on the shortest

distance % yny residen~e or regularly
occupied bufiding or ar:a, as measured from
any source st the site with an air migration
containment factor value grester than 6.
Based om this-shortest distence, assign 2
value from Table 8-16 to the nearest

Enter the value assigned in Table 6-1.

TABLE 6-16.—NEAREST INDIVIDUAL
FACTOR VALUES

. distance

In estimating residential populatin, when
the estimate is based on the mumber of
m“hlz‘lyudnﬂmbyh
average number of persons per'residence for
the county in which the residence’is Jocated.

6321 Level of contamination. Evaluate
the population factor based on three factors:
Level I concentrations. Lavel II
concentrations. and contamination.

Evaluate the population subject to Level I

mﬂm(zmmuw

Temges
specified in section 6.3.24. For the Level [ and

. Level Il concentrations factors, use the
pop-ﬂahonuﬂnau.mtpqnhhnnmw

evaluating both
6322 Level I concentrations. Sum the
number of people subject to Level 1

concentrations. Multiply this sum by 10
Assign the product as the value for this
factor: Enter this valise in Table -1

8323 Level Il concentrations. Sum the

already counted wnder the Level |
concenitations factor. Assiga this sum as the
value for this factor. Enter this value in Table

y )

6324 Polsntial contomination.
Determine the oumber of people within each
of the target distance limit
{see Table 8-15) who sve subject to potential
contaminstisn. Do not inciade those people
siready counted wnder the Level { snd Level
1 concentrations factors.

M-hmdmhm

_ within a distance category. assign & distance-

‘weighted popolation value for that distance
category from Table 8-17. (Note that the -
distance-weighted population values in Table
6-17 incosporate the distance weights from
Table 6-15. Do not multiply the valaes from
‘l‘nbbc—vbylhnﬁsh-um)

W, =Distance-weighted population from
‘Table 8-17 for distance category L
n=Number of distance categories.

1£ P1 is bess than 1. do not rownd it to the

. nearest integes: i P is 1 or more, rownd to the

nearest integer. Ener this valoe in Table 8-1.
8325 Cakulation of popaiotion
value. Sam the factor values for Level
concentrations, Level 1 concentrations, and
potential contamination. Do not round this
sum to the nearest integer. Assign this sum as
the popilation factor value. Enter this vahie '
in Table 6-1.

TABLE 6-17.—DrSTANCE-WEIGHTED POPULATION VALUES FOR POTENTIAL CONTAMINATION FACTOR FOR AR PATHWAY *

Nurber of people within the distance category
Distance category (ibis) 101 301 1001 | 3007 ¢ 10001 10000 | 400 001 1,000,001
ol ' Y| .= |.= © 13000 | ?w o 1000000 X
' 300 | 1000 | 3.000 30,000 ) 300,000 N ; 3.000,000
On a sowce .. o 4 .74 3 ] 184 |. 522 | 1833 | S214 | 18325 | 52137 | 163246 | S21.360 1632455
Goaster than 0 % [} 1 ] 13 1] 131 408 1,304 408t 13,034 40812 130,340 408,114
Gestrbwn %% 1 0| 02 | 09 3 9 28 8 282 882 2815 | 8815 28,153 88,153
Greates than % 0 1 1 6 1008 | 63 | 09 3 [ 26 <) 281 34 2812 8342 2619
Grosterthant1®2 .1 0 o002 o009 { 03 | o8 3 [ 27 [~} 268 833 2859 8326
(Sreater than 2 10 3 ] 0 |oo09{ o004 |-01 | D4 1 4 ” » 120 s 1199 3755
Groats than 300 4 | 0 {0005 | 002 { 007 | 02 | 07 2 7 2 B 229 30 2285

‘Muwammmamwbwm Do not round the assigned distance-weigtted populalion value 10 nearest

6. 3 Resources. Evaluate the resources
factor as follows:

* Assigna value of 5 if one or more of the
following resources are present within one-

half mile of a source at the site having an air
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-lh-mbah-*h
alisis for en sbesrved salosse is within the
Smibe tanget digtance Basit, identlly the

. distemcs catagery e Table 0-15 in which it .
is lncated:

clegar 9 & sewce of the siie o subject
o actusl cantamination.
~Cumsides oll otz spmahiive
 evilswmegts lhcated, -
‘whelly, wihil e distance Sanit
as subject t» contaminetion.
* ¥ G most distant location mesting the
aibegia for an sheerved sulosse is beyond the
Smile txget distance BuR. idatify the
dstance ot which R is luceted:
~Consider somsiive enviremments
Jocated. pastislly or whally. anywhes
within » distance hom the sowces ot
e oiie oguel t» the distance to Gis
Incation to be subject to sctusl
conteminstion and incinde ol such
cunsilive cavireuments in the

Per these samiifie covissiments hat are
watiands. ssuign an sddiisinnl valur from
Table 6-38. Ia esvigaing & value from Teble
mm&.md“

WA =Vaine from Toble 0-18 for
wetlends in

catagaries subject
» octeal

contassitation. .
S, = Valuafs] assigned from Teble +-23 o
sumpitive eavirenment L :
8 = Number of sennitive anvivemments subject
o acteal coataminalion.
Estar the value assigned in Table 8-1.

TAmE 6-18.—WETLANDS RATING VALUES
FOR AR MGRATION PATMWAY *

=

Watuag ares pacres)

Loz Gan
1%
[ 2} ] } NS
_h--ﬂ.____.
Qe bt
[~ 4 F ] T S
-4 F _J T S,
Gonglar han 409 I 500

B38UIRane

*Welanis as dulnad » 40 CFR gecion 39032
Mum

assigned frem Table 4-23 10 the sensilive
envirenmants in that distance cotegary. N
seusliive environment is locoted i more hen
envisoamant caly to thet distance category
hﬂhwir-a-*nb
om Tabie 8-15

Fer these sensifive cxviroamendy that are —

wellands. awign an sdditions! velue from
Table 6-32 In ssuiguing ¢ value from Table

culegories and assign & separate -
value frem Table 6-18 for each distance
Cakegary. :
facter velue (EP) o8 boBows:

=
BP=— X qWSH)
» j=1

Is
B

Valuafs) assigned fouas Tabis4-23 o
= sumsliive aavisemment fn distance

calagery §. :
wallanber of seasiiive envissaments subject
G potantial contamingiion.
'.-'h*lhmo-‘h
© wellend sren in dislence colegeey |-
Dy=Distance weight fiom Table §-15 for
distance calngery j.
m=Namber of distance categaries ssbject 1o
contaminalion.

potentin}

NP in lose han 1. do net sound i to the
neesest integer: if P is 1 or move, round to
e mossest integer. Bnter he valne sssigned
= Tebies-1

8343 Calulatios of sensitive
cavirenments factor volve. Sum the facior
valnes for actes] contamingtion and polestial
cuntaminstion. Do not round this sum.
desigasied s BB, to the nosrest inieger.

Becanse the pathway sowe based solely on
sensilive envisemments is Nimied to & -
modenm of 60, wee the value BB b
determine the value for the sengitive
covirenments facter a8 Sollows:

* Mahigly the valees sssigned o
Ninlihood of inloass {LE). waste
chasactetistics (WC}. end EB. Divide the
poudact by 82500

I the sesulk is 00 ax lvss. assign the

*--hl—iinm

I the sesslt exceeds 6. calculate 2

valee BC as folloves: :

sum bo the nearest integer. Adsign this sum a3
the taggets fncher colegery valee. Exter this
welue in Table 6-2.

64 _Cokulstion of sir migration pothway
scare. Muliply the valers for ikelibood of
releane. waske charecieristies. and tergets,
ond vound the product io the ncarest infeger.
Then divide by 52500 Asuign the resulting
value, subject to & maxisnms valve of 100, as
the sir migration pathrwrsy score (S,). Eater
this score i Table 8-1.
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7.0 Sites Containing Radioactive
Substonces. )

“release” in section 101(22) of CERCLA, as

" denoted with a “yes” in Table 7-1 are

amended, and should not be considered in evaluated differently for sites containing
In general, radicactive substances are HRS s>oring. radicactive substances than for sites
substances under CERCLA and Evaluate sites containing radioactive containing only nonradicactive hazardous
should be considered in HRS scoring. substances using the instructions specifiedin  substances, while those denoted with a “no”™
Releases of certain sections 2 through 6, supplemented by the mmtmlnhddiﬁ-uﬂymdmnot

addressed in this section.

TABLE 7-1.~—~HRS FACTORS EVALUATED DIFFERENTLY FOR mmnes

exposure. Evaluate likelihood of release for
the three migration pathways and kikelihood
of exposure for the soil exposure pathway as

the atmosphere, surface water, or
ground water, as appropriate, ot is
known to have entered ground water

Ground weter palhway Stshs® | Swincs weter patiway - | Staki® ] Soll eposwe pathway | Stans* Air patoay Staius *
Ubeloodoffsissse | | Liveiecd of Reisase | Lmimoed of Expossre Liihood of Melsass
Cbeerved Relesse_— | : Yes | Observed Reloass.——.] Yos |Observed Conttmingtion....! Ves | Oboarved Roleass.........| Yes
Mbm__..__, No | Potentief ©0 Release...—..] NO . | Atiractivensss/Accessbilty..| - No Gas Potentisl 0 Release—..; No
No nﬁd Fow Comtain- |- No uma-u-n_____ Ges ————t NO
Mot Prociphaion | ‘No | Fwol__ " Mo | AmaoctContaminaion. ! Mo | QasSowoce Type No
DephoAquiler . ..—! No | OitanceinSwisce Watwrd No | . Gas Migration Potentisl_f  No
Teavel Time ] No Flood Frequency ... NO Partculate Potential No
. Paricadete Contsinment ..
Parsiculate Sowrcs Type...{| No
Migration Po- No
Tosicity... Yes | Toxdcity/Ecotuiclty ... Yyﬂl Toxdcity — Yes | Tomichy. |  Yes
s . -
Mobiy. No | Persictence/Mobiity. ...} Yes/No | Hezardous Waste Quantily |  Yes | Mokimey No
Hazardous Waste Quansity |  Yes ' | Blosccumlation Potental ...l - No | . Hazardous Waste Quantty.|  Yes
’ Hazardous Waste Quansity....|  Yes i
Targets . Tamgets . Targets i . . Targets
Nearest Wel Yes® | Nesrest ' | Yos® | Residertindividuel ] Yes® |MNewtestindwidual | Yes®
Populstion._ ...} Yes® |Drinking Water Population—.| Yes® | Resident Population _____ | Yes* | Populstiont... .| Yes®
[ —— ) -+ No : No |[Resouwces.. .1 No
- Weltheed Protection Arest ———] No | Sensitive Envionments—1 Yes® | Resowrces ] No | Sersithve Ewironments__.] No
. Humen Food Chain individ- Yu.‘ Tereskial Senslive Emivon-|  No C
' soonts.
Human Food Chain Populs- | Yes®
' Newtyindvidual .| No
) Popuaton Witin 1 Mis_|  No
= Fackors evalusted -
: hh“mam %@MMM.‘W&]M
In general, sites contxining mixed :peaﬁedinmzw&mt ormh&mtewdﬁect
radioactive and other bazardous substances establish an observed release
involve more evaluation than sites containing uqnddhm‘l.u. -Fctbcmmwmﬁan
only radionuclides. For sites containing W‘hnlnohundnleueamotbe pathway, a source ares containing
mixed radicective and other haxardous established for & migration . evaluate radioactive substances has been
substances, HRS factors are evalusted based  potential to release a3 specified in section Booded at & time that radicactive
on considerations of both the radioactive 7.1.2. When observed A cannot substances were present and one or
substances and the other hazardous be established, do not evaluate the soil more radivactive sabstances were in
substances in order to desive a single set of exposure pathway. with the Sood waters.
factor values for each factor in each 711 Obeerved ‘observed w_ _ i
of the four pathways. Thus, th. HRS score for  -confamination. For redioactive * Analysis of radionuclide concenirations
these sites refiects the establish an observed release for each in samples appropriate to the pathway (that
hazards posed by both the rsdioactive and migration patliway by demonstrating that the  is, ground water, soil, air, surface water.
othuhmtumbsm;& gl: ( a radioet to benthic, or sediment samples):
Section 7 is organized by factor category, pathway (or watarshed or aquifer. as .
similar to sections 3 through 8. Pathway- appropeiate); establish -pwdumpamr:mny
differences in evaluation criteria are  contamination for the soil exposure pathway ubiquitous in the environment:
specified under each factor category. as &s indicated below. Base these ~-Messured concentration {in units of
These differences apply largely ~ demonsirations on cae ar more of the - {in o
10 the soil exposure pathway and to sites following. a3 appropriate to the pethway activity, mmple.pdp;r
containing mixed radioactive and other being evaluated: kilogram {pCi/kg}. pCi per hiter
hazardous Al evaluation exiteria « Direct observation: _ {pCi/1). pGi per cabic meter [pCi/
specified in sections 2 through 6 must be met, ~For each migration pathway, & material w)) of a given radionuclide in the
except where modified in section 7. that contains oné or more sample are at a level that:
7.1 Likelitood of release/likelitood of radionuclides bas been seeq entering -~ ~Equals or exceeds a value 2

standard deviations above the
mean site-specific background

concentration for that
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sediounciide in Gat type of
sutaple. er
—eaBuneds be valwe
of he sange of smgienal
concastntion

velues for et
sodieamclde Ini v_pd

sunple. -
- -Some prtan of the incossse st be
atirfisstable to the shie to estuhilch
hm*—ehdzvd

—bhd
..-.:'-.'.'..a.s.
”.Wu@lh

28t e loms of cvves matusial flar
-ﬂ.ﬂuﬂi-ﬁ-—l
cntanination.

yossent &t the owsloce e covared by
2 fost or luss of cover material (lor
cxnmple. seil) te establich shoerred
contumination.
* Commes rodistion messurunsnts fapplics
anly to chewrved Contamisatios far the soi

. mesewnd in micessmigens per beur
m*---,h;hﬂ
1~ﬁ=~*«: 1
mater eway shovaground
-—ﬂ“.:m‘zhulh
site-epacilic gomms
redisfien exposwre rate.

-Seme pwtion of : increase awat be
sttirfbutable 10 the site to establigh
obasrved contaminstion. The
emitling tedicanciides do net (%Y
be within 2 Seet of the surfoce of the
souwsss.

' Far e tieee migeetion pathvwaye,

chourved refsnse can be sotablished for he

or wotushad) sn
valng of 300 and precesd 9 section 72, i an
shomrved selosse cansst be established,
antige an shawrved wisese factor velue of 9
end pouceed 19 sectien 7.1.2.

Por the soll exposse pathwray. if shoarved

- aiguiier or wetmshed) :
foctur valne of 339 and procaed 0 sectien 72

¥ an choerved seinsee camast be established
u-*m-aﬁ-

hozigdous substances. assign s cheerved
sslonse facter value of ¢ end precesd
ssctham 712 .

Fer he il expeswe patirwuy. ¥ eboarved
esalsmissties cim be established based on

facter far sesident populstion &
conteminstion in ene or mere locations keted

evainste he sai opanse pothway.
722 Potenind o redeese. For the three
migeatiog pathrways, evaluste »
selsase fur sites containing anclides is
e sume menper 88 specified for sites

swface water persistance factor. and the
hagardous waste quantity foctor as specified
in the fallowing sections. Bvainate all ether

- wasle characterisiic facters o9 specilfied in
) sections 2 heengh &

721 Husans tuicky. For sedicsctive
substances. svalnate the bunes tndichy
foctar as specilied belows. net as specified in
sectios 2411

Catagery

_-_-ﬂ'&*
Soumn Table 7-2 0 each sadissaciide besed on
s slope facter (aloe eferrod  os camcer
potency facter).

~Fe= each sadisuuciide. ase the higher of

the slope factexs for inhalation and

ingestion to sssign the factor valee,

-l’dy-h-&--uﬂnlhﬁr

e radisondide, ase X o assign he
todcity fscter valee. -

- no slepe facter in aveilebie for he

sodisunciide, assign that sadienaclide

« texiicity facter value of @ snd use

ather ndisanclides for which a slepe

facter is available 2 evaluste the

M' ° -

* K oll sndisuuclides availsbie o
paxticaler patiavay see sssigned & bumen
-_i’yh.*d.lh-.-hc
fncter-is avsilabie for all the radissuciides).
woe @ defanit human texdicity focter vales of
1900 as the haman texicity facter valse for

i norsedisuctive baznadous substances
availshie to the pathway sse sosigaed buman
-iayh:-vhwht .
Similasty, ¥ ol nessadisactive hazardoss
sahetances svailakie to the pathway are

- antigeed ¢ human texichy fector saiee of 8,

uee & defoult bumas texicly foctor valee of
hazasdous

- 39 fax ol these samadisacve

substances even if sadiewuclides available to
e polhavey sse-assigned humin toxicity
facter valuss geester ham &

722 Bceeystem tewicity. Fer the suface
‘water cuvivenmentsl Swest (see sections 41.4
dm*-mmw
vaine to radiopnchdes
chemically er mixed with other hazardocs
substances) using the saxwe slope factors and
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rte—

mhwmhhhnw
hlodmu.l.mtn-adﬁnhof
100, not 1.000, i all radionmsctides eligible to

Tmz 7-2.—Toxciry FACTOR VA,un
FOR RaoionucLIDES

10,000

Garcer sope fackor* (8F) (0™

X0 OR, .
. qur"saxir“ 1000
SFCIXID™ B e 100
SF nct svallable for the m_.. ’ L

mmmnud
W“ﬁ
ﬂw

por picocwris of radionuciide inheled

for all these radionuclides even
flxble Yo .

0. Similmly, #f all nonradicactive

ooes available to the pathway are
assigned an scosystem toxdcity value
of 0, wre & defanlt ecosystam toosdcity factos
value of 200 for all these

Io--blhmmlhm
svailable to the pathway are

:omnnhuddvhdcuhumm

done for

sybstances. bctcvalu
from Table 4-10 (mmum.:) to sach
radionuclide based on half-life 1, 1:)
calculated as fnllm

t g
1+ 1

I‘V

where: )
‘r=Radioactive half-life.
veValatilization Balf-life.

if the volatilization half-life cannot be
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